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PREFACE. 


The  author  is  aware  of  the  many  valuable  works  on 
Anatomy  adapted  to  the  Student  and  Practitioner  of  Medi- 
cine; but  he  does  not  know  of  one  that  has  been  arranged 
with  a  view  also  to  the  claims  of  the  Student  and  Practi- 
tioner of  Dental  Surgery.  To  prepare  a  work,  therefore, 
adapted  alike  for  the  Dental  as  well  as  the  Medical  Stu- 

> 

dent— one  which  directs  special  attention  tQ  the  Month, 
showing  step  by  step  the  important  anatomical  and  physi- 
ological relations  which  it  has  with  each  and  all  the 
organs  and  functions  of  the  general  system — forms  one  of 
the  leading  objects  of  the  present  undertaking. 

Dental  Students  are  slow  to  see  and  feel  the  necessity  of 
a  knowledge  of  any  more  of  Anatomy  than  so  far  as  the 
Teeth  and  their  immediate  connections  in  the  mouth  are 
concerned,  and  to  go  beyond  this  is  thought  rather  a  waste 
of  time,  and  entirely  foreign  to  the  practice  of  the  profes- 
sion they  design  to  pursue.  No  work  on  Anatomy  has 
taken  very  particular  pains  to  teach  them  any  better.  To 
correct  this  false  and  dangerous  sentiment,  and  to  demon- 
strate the  necessity  of  anatomical  knowledge  to  the  scien- 
tific, skillful,  and  successful  Dentist,  equally  with  that  of 
the  Physician,  forms  the  second  and  chief  reason  which 
has  induced  the  author  to  write  the  present  work. 

The  Plan  of  the  work,  after  giving  a  general  outline  of 
Organization^  divides  the  subject  into  four  parts: 

The  first  part  teaches  the  AlpJiahet  of  Anatomy,  or  the 
Elementary  Tissues  of  the  Body,  whose  varied  combina- 
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tion  constitutes  the  Anatomical  Language,  or  the  various 
organs  composing  the  General  System. 

The  second  part  begins  with  the  Head,  and  describes  its 
organs,  as  far  as  possible,  in  their  functional  order  and 
dependency;  thus  combining  the  Anatomy  and  Physiology 
of  the  several  organs,  however  various,  concerned  in  any 
particular  function — a  plan  found  to  be  most  interesting? 
and,  it  is  believed,  at  the  same  time  most  practical  and 
useful.  This  part  is  then  made  complete  by  showing  the 
Anatomical  and  Physiological  relations  of  the  Mouth  with 
the  different  parts  of  the  Head. 

The  third  part^^  embracing  the  Trunk,  is  examined  in 
the  same  physiological  order,  and  completed  in  the  same 
manner,  by  demonstrating  the  Relations  of  the  Mouth  with 
its  several  organs,  viscera  and  functions. 

The  fourth  part  comprises  the  Extremities,  which  do  not 
admit  of  the  saiQe  kind  of  arrangement  so  readily,  and  are 
demonstrated  in  the  ordinary  way. 
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The  Index,  it  will  be  perceived,  has  been  arranged  some- 
what differently  from  the  one  in  common  use,  that  is  to 
say,  instead  of  finding  all  the  bones  arranged  under  the 
one  head  of  bones,  muscles  under  the  one  head  of  muscles, 
arteries  under  the  one  head  of  arteries,  &c.,  each  bone, 
muscle,  artery,  &c.,  will  be  found  under  its  proper  alpha- 
betical head. 

W.  R.  HANDY. 

Baltimore  Oct.  19, 1853. 
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HISTORY  OF  ANATOMY. 

All  that  we  propose,  under  the  present  head,  is  fiimply 
to  give  a  very  brief  outline  of  the  Art  of  Dissection,  for 
the  purpose  of  showing,  by  way  of  contrast,  its  past  and 
present  state. 

The  Art  of  Dissection  appears  to  be  of  great  antiquity,  it 
being  the  custom  to  sacrifice  animals  to  the  Deity,  some 
parts  being  set  aside  for  the  sacrifice,  and  others  for  the  use 
of  the  priests.  It  hence  became  necessary  to  discriminate, 
or  distinguish  the  one  from  the  other.  This  kind  of  know- 
ledge, however,  belonged  to  Comparative  Anatomy,  and  at 
that  day  was  mostly  confined  to  the  butchers. 

It  is  supposed  that  the  cruel  custom  of  human  sacrifices 
originated  the  first  information  we  have  of  the  human  body; 
for  in  such  cases  it  was  necessary  that  some  knowledge  of 
the  internal  structure  of  the  human  frame  should  be  ac- 
quired by  the  priests,  that  they  might  properly  conduct 
such  ceremony. 

The  first  attempt  at  making  Anatomy  a  science,  is  ascribed 
to  PythagoraSy  and  Thalea  of  MUetumy  about  TOO  years  before 
Christ,  who,  we  are  told,  made  it  a  part  of  their  studies. 
Empedocles,  about  100  years  after  this,  showed  considerable 
Anatomical  knowledge,  especially  in  reference  to  the  oodhlea 
and  tube  of  the  ear. 

The  first  who  dissected  animals,  with  a  view  to  learning 
their  internal  structure,  was  Alcmaeon,  a  disciple  of  Py- 
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thagoras.  But  it  is  to  Hippocrates^  who  is  styled  the  father 
of  medicine^  that  we  are  directed  to  look,  as  being  the  pos- 
sessor of  all  the  Anatomy  known  in  his  day,  which  was 
about  500  years  before  Christ.  This  knowledge,  if  such 
it  may  be  called,  though  it  abounded  in  errors,  and  in  a 
great  measure  necessarily  so,  from  the  dissections  being 
mostly  confined  to  inferior  animals,  and  from  the  supersti- 
tions of  the  age,  and  insuperable  obstacles  constantly  oppo- 
sing human  dissections :  we  say,  in  view  of  all  this,  we 
cannot  refrain  uniting  in  the  language  of  an  author,  '^that 
the  perseverance  and  acquirements  of  this  great  man,  the 
ornament  of  the  medical  profession,  cannot  be  sufficiently 
admired."  A  few  specimens  of  his  Anatomical  knowledge 
will  here  suffice.  The  left  ventricle  of  the  heart  he  supposed 
the  seat  of  the  soul.  The  arteries  he  thought  conducted 
the  spirits.  The  liver  he  believed  to  be  the  fountain  of 
the  blood,  and  the  root  of  the  veins.  The  heart  and  lungs 
he  supposed  received  part  of  our  drink.  The  auricles  were 
believed  to  serve  the  purpose  of  a  fan;  and  no  distinction 
was  made  between  arteries,  veins,  nerves  and  tendons. 

After  Hippocrates,  the  study  of  Anatomy  seemed  to  be 
chiefly  confined  to  the  two  schools  of  Athens  and  Alexandria. 
To  the  former  belong  the  names  of  Socrates,  Plato,  Xeno- 
phon,  Aristotle  and  Theophrastus.  And  although  their 
attention  was  principally  directed  to  the  study  of  Philosophy, 
yet  a  knowledge  of  Anatomy  was  not  overlooked,  though 
the  examination  of  bodies  was  very  much  restricted. 

In  the  Alexandrian  school,  however.  Anatomy  greatly 
flourished.  It  received  the  protection,  favor,  and  presence 
of  the  Ptolemies.  Anatomy  was  here  publicly  taught. 
Dissections  of  human  bodies  were  made,  and  we  are  in- 
formed that  kings  were  sometimes  present  at  theuL  Hero- 
phUua  and  Eraaiatraiua  were  the  distinguished  masters  of 
Anatomy  in  this  school.  We  are  told  that  they  dissected 
several  hundred  bodies,  and  were  especially  famous  for 
their  productions  in  Neurology. 

From  HerophUua  and  Eraaistratua^  to  &a2en,  embracing  a 
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period  of  500  years,  the  names  of  Asd&piadea,  Rufus  Epheaer- 
ns^  and  Cdsus,  stand  most  prominent.  The  two  latter  gave 
the  names  and  localities  to  many  parts  of  the  body.  ClatJh 
*  diu8  Galenus  or  Galeifi  appeared  and  flourished  about  the 
close  of  the  second  century.  He  was  considered  one  of  the 
most  remarkable  and  learned  men  that  ever  lived.  He 
applied  himself  especially  to  the  investigation  of  Anatomy, 
but,  unfortunately,  his  descriptions  were  mostly  taken  from 
the  brute  creation.  In  his  works.  Anatomy  is  made  to 
occupy  a  prominent  and  methodical  place,  and  for  1500 
years  his  name  and  influence  reigned  supreme,  in  spite  of 
all  his  errors;  so  much  so,  that  it  was  considered  the  very 
height  of  medical  folly  even  to  suspect,  and  a  far  more 
unpardonable  presumption  to  call  in  question  and  attempt 
to  correct  any  of  his  opinions. 

A  treatise  '^on  the  nature  of  man,"  is  recorded  as  being 
the  production  of  Nemesiua,  Bishop  of  Emissa,  who  wrote 
about  the  end  of  the  fourth  century,  his  most  prominent 
Anatomical  claim  being  the  discovery  of  the  use  of  the  bile. 
From  the  period  of  Galen  to  the  16th  century,  Anatomy, 
with  every  other  kind  of  learning,  was  on  the  decline.  Du- 
ring this  long  lapse  of  what  has  been  very  significantly 
styled  the  Dark  Ages,  very  little  or  no  improvement  was 
made.  After  the  destruction  of  Alexandria,  learning,  as 
much  as  was  left,  was  introduced  among  the  Arabians,  and 
they  applied  themselves  to  the  study  of  "physic;"  but,  aa 
their  law,  like  that  of  the  Jew,  prohibited  dissections,  of 
course  they  could  make  but  little  improvement 

In  the  11th  century,  the  school  of  Salernum,  in  Sicily, 
was  established,  and  obtained  considerable  reputation.  But 
owing  to  the  ignorance  and  superstition  of  the  times,  and 
from  its  being  viewed  as  a  "crime"  to  dissect  a  human  body, 
this  school  did  little  more  than  teach  the  dogmas  of  the 
Arabian  doctors. 

About  the  close  of  the  12th  century,  AbdoUaUijph  distin-* 
guished  himself  in  osteology,  by  exposing  many  of  the 
errors  of  Galen  in  this  department 
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In  the  commencement  of  the  14th  century,  Muridinua  is 
represented  as  the  first  European  author  who  insisted  upon 
dissections,  and  whose  system  of  instruction  was  of  so  high 
repute,  as  to  be  taught  for  years  in  the  schools.  Even 
in  the  University  of  Padua,  the  Professors  were  obliged, 
by  a  law  of  the  College,  to  make  this  system  their  text- 
book. 

Towards  the  close  of  the  15th  century,  Jaodbua  Berets 
garius  Carpus  revived  dissections,  and  published  two  Ana- 
tomical works,  one  of  which  was  simply  a  commentary  on 
Mundinus. 

The  16th  century  teems  with  improvements  and  discov- 
eries in  anatomy,  from  men  of  the  most  exalted  talent, 
untiring  industry,  and  self-sacrificing  devotion  to  this,  their 
favorite  pursuit  Italy  for  a  long  time  seemed  t#  be  the 
sole  theatre  of  Anatomical  knowledge.  About  the  year 
1536,  however,  John  Guinterius,  who  had  been  a  teacher 
of  Anatomy  for  several  years  in  Paris,  published  a  work 
entitled  "  Anatomicae  Institutiones,"  in  which,  it  is  said,  he 
has  given  a  pretty  full  and  accurate  description  of  the 
muscles. 

But  it  is  most  especially  to  that  great  man,  Andreas  Vesor 
liuSy  of  Brussels,  that  we  are  to  look  for  the  restoration  of 
Anatomy.  He  was  the  real  and  true  reformer,  the  bold 
and  unfiinching  Luther  in  practical  Anatomy,  the  untiring 
zealot  in  dissections,  and  the  prompt  and  fearless  exposer 
of  error.  Hence,  he  very  soon  brought  himself  into  trouble, 
by  daring  to  expose  the  numerous  errors  of  Galen  and 
others,  of  the  existence  of  which  his  dissections  at  every  step 
clearly  convinced  him.  He  published  his  Anatomy  in  1543, 
and  his  descriptions  of  the  bones  and  muscles  are  stated  to 
be  very  minute,  and  not  much  surpassed  even  by  modern  au- 
thors. His  figures  are  described  as  master-pieces  of  paint- 
ing. Vesalius  attended  Lectures  in  Paris,  to  which  he  had 
been  invited  by  the  Professors  of  the  University.  He  devo- 
ted himself  to  dissections,  by  clandestinely  procuring  bodies 
for  that  purpose,  and  in  the  proportion  that  he  discovered 
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Galen's  errors  in  Anatomy,  in  the  same  proportion  did  his 
veneration  for  that  great  man  diminish,  and  this  he  did 
not  fail  openly  to  avow  and  publish.  Immediately  he  had 
a  host  of  enemies  to  encounter,  and  so  hot  was  the  opposi- 
tion, that  he  was  obliged  to  leave  Paris.  His  criticisms  on 
Gralen  were  published  when  he  was  only  28  years  of  age, 
in  consequence  of  which  daring  and  impious  opposition,  as 
it  was  supposed,  to  the  infallible  Galen,  all  Europe  seemed 
in  arms  against  Yesalius.  And  what  was  most  trying,  his 
Preceptor,  Sylvius,  at  Paris,  was  the  most  bitter  among 
his  opponents.  Sylvius  changed  the  name  of  Yesalius  to 
that  of  Vesann^  or  madman.  In  defiance  of  all  opposition, 
however,  his  reputation  increased,  and  he  was  appointed 
Professor  of  Anatomy  in  the  University  of  Paduay  by  the 
Eepublic  of  Venice,  which  chair  he  filled  for  seven  years. 
He  was  sXm  first  Physician  to  the  Emperor,  Charles  V,  who 
kept  him  constantly  at  bourt. 

Yesalius'  work,  "i?e  structwra  corporis  Humani"  is  said  to 
have  been  published  when  he  was  but  about  25  years  of  age. 
In  1561,  GaJbrid  FdUopiiis,  a  pupil  of  Vesalius,  distinguished 
himself  He  was  Professor  of  Anatomy  in  the  University 
of  Padua,  and  also  author  of  an  anatomical  treatise  under 
the  title  of  "  Observationes  Anatomicce." 

It  was  intended  more  as  a  supplement  to  the  work  of 
Vesalius,  many  of  whose  descriptions  he  corrects,  which 
Yesalius  it  seems  did  not  much  like,  and  in  consequence 
replied  to  his  pupil. 

In  1563,  Barthjolomxeas  Eustachius  published  at  Yenice  a 
work  called  " Opuscula  Anaiomicce"  which  is  highly  spoken 
o£  He  is  distinguished  for  his  Anatomical  pursuits  and 
discoveries. 

The  17th  century  opens  with  the  brilliant  discovery  of  the 
circulation  of  the  blood,  by  Dr.  Wm.  Harvey,  in  1628. 

The  previous  discoveries  of  Fabricius  on  the  valves  in  the 
veins — and  those  of  Servitus,  Columbus  and  Caesalpinus,  on 
the  circulation  through  the  lungs,  were  very  important  links 
to  Harvey  in  making  his  immortal  discovery.    He  met  with 
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much  opposition  at  the  time,  but  lived  to  see  his  doctrine 
universally  embraced.  In  1642,  Wirtsungius  discovered  the 
pancreatic  duct.  Aadiue^  an  Italian,  discovered  the  ladealSy 
which  Fecqtiet  in  1651  traced  to  the  thoracic  duct,  and  on  to 
the  subclavian  vein.  In  this  same  year  Thos,  Barthdine 
has  the  credit  of  discovering  the  lymphatic  vessels — though 
a  Swede  by  the  name  of  Olaus  Budbeck,  and  Jdivius  an  Eng- 
lishman, both  put  in  their  claims  for  priority  of  discovery. 

In  1660,  MarceHua  Malphigivs  became  eminent  for  the 
accuracy  of  his  descriptions,  and  for  his  discoveries  of  new 
structures. 

About  this  period,  Johannes  Swammerdam  made  some 
Anatomical  publications,  and  was  particularly  celebrated 
for  his  manner  of  preserving  different  portions  of  bodies  by 
injecting  their  vessels. 

In  1665,  Frederic  Buyach^  the  great  Dutch  Anatomist, 
made  his  first  Anatomical  publication,  which  he  continued 
for  a  period  of  65  years,  being  universally  celebrated  for  his 
minute  injections,  and  for  preserving  every  part  of  the  body 
in  its  natural  color,  and  with  all  its  original  freshness  and 
beauty. 

In  1683,  Gothofridu8  Bidlotv,  Professor  of.  Anatomy  at 
Leyden,  published  his  ^^Anatomiaoorporia  Humani"  where- 
in it  is  said  the  several  parts  are  represented  in  plates  as 
large  as  life.  The  plates  are  supposed  to  be  those  of  Swam- 
merdam, which  had  never  before  been  made  public. 

Shortly  after  this,  Diembroeck,  Brofessar  of  Anaiomy  at 
Utrecht,  prepared  a  work  which  became  the  standard  work 
among  students. 

Antoniua  Leutvenhoeck  about  this  time  also  distinguished 
himself  by  the  use  of  the  microscope. 

The  names  of  Albinus,  Winslow,  and  Cheselden,  with 
many  others,  are  all  famous  in  this  century  for  their  ana- 
-tomical  knowledge. 

The  18th  century  presents  the  brilliant  names  of  Bichai^ 
the  father  of  General  Anatomy ^  Morgagniy  Scarpa,  Soemmer- 
ing,  the  Monroe,  the  Hunters,  and  a  host  of  others. 


INTBODUCnON.  39 

The  19th  century  is  no  less  remarkable  for  its  onward 
march  and  progressive  improvement  in  Anatomy.  Every 
nation  seems  to  be  vying  with  every  other  in  that  most 
honorable  and  useful  of  all  species  of  rivalries^  a  more  com- 
plete— ^yea,  the  most  perfect  knowledge  of  the  structure  of 
the  body  possible — with  the  view  of  more  Mly  preserving 
health  €knd  prolonging  life ;  and  the  kind  of  Anatomical  dis- 
covery and  improvement  which  characterizes  the  present 
period,  may  be  designated  by  the  term  Microscopic  Anatomy. 
In  this  department  figure  the  names  of  Schwann^  Mutter^ 
Andraij  MagendiCj  Carpenter,  Nasmyth,  Goodsir — and  in 
our  own  country,  the  names  of  Wistar,  Godman,  Bxmy&r  and 
Leidy^  may  be  mentioned — the  two  former  being  more  par- 
ticularly distinguished  for  their  observations  in  the  ordi- 
nary mode  of  dissections,  while  the  latter  have  directed 
special  attention  to  microscopic  Anatomy.  Numerous  oth- 
ers equally  eminent  and  indefatigable  in  our  own  and 
every  other  country,  might  be  mentioned,  who  are  now  un- 
ceasingly engaged  both  in  microsoopic^  and  all  other  species 
of  Anatomical  analysis  and  research,  which  can  by  any  pos- 
sibility shed  a  more  perfect  light  and  thorough  knowledge 
upon  the  wonderful  nunuteness,  complexity,  and  harmony 
in  the  structure  of  the  human  frame. 

Every  portion  of  the  body,  whether  solid  or  fluid,  is  being 
subjected  to  the  magnifying  power  of  the  microscope,  and 
the  most  interesting  discoveries  are  being  made  in  each. 
The  various  fluids,  comprising  the  bloody  chymSy  chyle,  and 
the  different  secretions  and  excretions y  have  all  been  subjected 
to  this  mode  of  examination,  and  the  globules  whose  shape 
and  appearance,  with  other  characteristic  properties  of  the 
fluids,  were  hitherto  doubtful  and  disputed,  are  now  settled 
with  precision  and  accuracy. 

The  cell  of  Schwann,  and  epithelia,  which  are  likewise 
found  to.be  cells,  are  now  known  after  this  method,  to  exist 
upon  all  free  membranes,  mticous  and  serotcs,  as  well  as 
ciUicular. 

All  these  details  of  modern  discoveries  are^  however, 
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noticed  in  their  appropriate  places  thronghont  the  present 
work^  so  that  it  is  unnecessary  to  make  further  remarks  in 
this  place,  or  pursue  the  history  of  Anatomy  in  any  greater 
detail  at  present. 


RULES  FOR  DISSECTION  IN  GENERAL 

1.  Let  each  student  supply  himself  with  an  apron,  made 
either  of  glazed  muslin  or  gum  elastic,  furnished  with 
sleetes,  and  reaching  from  the  neck  to  the  ankles. 

2.  He  should  provide  himself  with  a  dissecting  case,  in 
which  he  should  see  that  there  are  also  two  or  more  crooked 
needles,  for  sewing  up  the  parts  after  dissection.  He  should 
also  hare  a  sponge,  as  cleanliness  is  of  the  utmost  import- 
ance to  neatness  of  dissection. 

3.  No  more  integument  should  be  turned  down  than  is 
necessary  to  fairly  expose  the  part  or  parts  under  exam- 
ination, as  the  dissection  is  liable  soon  to  become  dry  or 
putrefy — ^hence  it  is  always  necessary  to  replace  the  skin, 
or  cover  the  parts  with  a  cloth, of  several  thicknesses,  dipped 
in  water,  after  dissection. 

4.  The  knife  should  not  only  be  sharp,  but  be  in  the  best 
order  possible,  and  always  be  kept  so;  for  we  are  convinced, 
from  much  observation,  that  most  of  the  failures,  to  the 
making  a  neat  and  satisfactory  dissection,  arise  from  hav- 
ing dull  knives,  aiid  the  consequence  is  disappointment 
and  ultimate  dislike,  if  not  disgust,  for  any  dissection 
whatever — Whence  we  would  urge  each  student  to  furnish 
himself  with  a\azor-strop  and  Arkansas  stone. 

5.  Hold  the  knife  as  you  would  a  writing  pen,  and  with 
the  other  hand  keep  the  skin  tense.  We  say  with  the 
other  hand,  for  the  fingers  are  always  to  be  preferred, 
when  you  can  use  them,  to  the  forceps.  The  skin  is  made 
tense,  or  put  on  the  stretch,  so  that  the  cellular  tissue  be- 
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neath  it,  and  covering  the  muscle,  shall  likewise  be  put  on 
the  stretch — then,  with  a  light  and  steady  stroke  of  the 
knife,  cut  in  the  direction  of  the  muscular  fibres,  and  close 
to  them,  80  as  to  be  sure  that  all  cellular  tissue  is  remored, 
and  the  muscle  thus  fairly  exposed.  Indeed,  if  the  student 
will  simply  recollect  to  keep  his  knives  in  first-rate  order, 
hold  the  integument  tense,  and  always  cut  in  the  course  of 
and  close  to  the  fibres  of  the  muscle,  he  cannot  fail  to  make 
a  neat  dissection. 


ORGANIZATION. 


The  structure  and  functions  of  the  organs  belonging  to 
living  beings  constitute  the  science  of  organization. 

The  vegetable  and  animal  creation  compose  its  two  great 
divisions. 

It  is  the  animal  organization  which  claims  our  attention. 

An  organ  is  regarded  to  be  any  portion  of  a  living  body 
capable  of  performing  a  complete  act  or  operation,  and  this 
act  of  the  organ  is  styled  its  functixm — ^thus  the  eye  is  the 
organ  of  sight — ^theisar,  the  organ  of  sound  and  hearing,  &c. 

A  number  of  organs,  of  different  kinds,  conspiring  to  one 
end,  or  to  bring  about  one  result,  constitute  an  apparatus^ 
as  the  apparatus  of  digestion,  the  lachrymal  apparatus,  &c. 

Organs  of  the  same  kind  form  a  system,  as  the  muscular, 
osseous  and  nervous  systems — and 

The  organs  collectively  have  been  styled  the  organism, 

A  variety  of  definitions  have  been  given  as  to  the  essen- 
tial nature  of  organization.  One  physiologist  defines  it 
to  be  the  ^'process  by  which  an  organized  being  is  formed, 
and  organism  the  resvU  of  such  process." 

By  another,  organization  is  made  to  consist  in  a  ^'pecu- 
liar form  and  structure,  containing  liquids  of  the  same 
nature  as  itself." 
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B7  others  organization  is  considered  as  the  result  of 
life;  while  some  again  view  life  as  the  result  of  organiza- 
tion, each  alternately  being  made  cause  and  effect 

The  celebrated  Bichat  describes  life  to  be  "the  sum  of 
the  functions  by  which  death  is  resisted." 

Another  physiologist  makes  life  to  consist  in  "the  phe- 
nomena peculiar  to  organized  bodies,  taken  as  a  whole." 

M.  Beclard  asserts  that  life  consists  essentially  in  one 
fact,  "that  all  organized  bodies,  during  a  determined  pe- 
riod, are  centres  penetrated  by  foreign  substances,  which 
they  appropriate  to  themselves,  and  from  which  issue  others 
that  become  foreign  to  them;  and  in  this  movement  of 
momentary  formation  the  matter  of  the  body  changes  con- 
tinually, but  its  form  still  remains."  He  adds,  that  life 
does  not  consist  in  a  re-union  of  molecules,  which  were 
before  separated,  as  occurs  in  the  case  of  chemical  attraction, 
nor  simply  in  an  expulsion  of  the  elements  previously  com- 
bined, as  in  that  which  is  produced  by  the  expulsive  action 
of  caloric,  but  in  a  movement  of  temporary  formation,  in 
which  some  elements  remain  united,  which  would  separate 
should  life  cease,  and  in  which  the  elementary  parts  are 
separated  without  the  action  of  caloric,  and  this  vital  ao- 
tion  exists  only  in  organized  bodies;  and  it  is  in  this 
"close  and  reciprocal  connection  of  organization  and  life 
that  is  to  be  found  the  reason  why  they  have  by  turns 
been  considered  the  cause  and  effect  of  each  other." 

M.  Beclard  very  justly  remarks  that  organization  and 
life  are  a  complex  idea — are  inseparable  in  their  connec- 
tion, and  that  life  is  "organization  in  action." 

Without  entering  into  the  abstract  question  of  what  is 
life? — a  very  unprofitable  and,  we  think,  useless  specula- 
tion— we  will  at  once  proceed  to  consider  the  fundamental 
elements  of  organization,  whose  analysis  is  its  only  correct 
definition. 

The  first  element  we  notice  as  fundamental  and  essential 
to  organization,  is  that  the  organized  body  shall  have  a 
definite  living  origin;  that  it  shall  be  born  of  a  parent  like 
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itself — ^grow,  attain  maturity,  decay  and  die,  after  the 
manner  of  the  being  it  represents. 

Inorganic  bodies,  or  those  destitute  of  life,  on  the  con- 
trary, are  not  born,  but  simply  owe  their  origin  to  what 
are  termed  the  "general  forces  of  matter."  They  do  not 
grow,  but  owe  their  increase  to  accident,  which  occurs 
whenever  particles,  for  which  there  is  an  affinity,  come 
within  the  sphere  of  their  attraction. 

Neither  do  they  attain  maturity,  decay,  or  die,  as  they 
are  destitute  both  of  a  living  birth  and  growth. 

The  second  ftmdamental  element  of  organization  is  a 
special  and  de/imie  form. 

This  we  see  every  where  throughout  the  vegetable  and 
animal  kingdoms.  Every  plant  and  flower— ^very  tree 
and  fruit — every  animal— every  genus  and  species,  each 
after  its  own  kind,  has  this  special  and  determinate /orm, 
by  which  it  is  readily  distinguished  from  every  other 
form. 

Inorganic  bodies,  on  the  other  hand,  have  no  fixed  and 
determinate  fonn. 

The  third  element  is  a  definite  size. 

This  is  equally  true,  as  of  the  form,  in  all  the  individual 
genera  and  species,  both  vegetable  and  animal. 

We  see  them  all  to  have  a  special  and  determinate  size, 
and  though  there  may  be  occasional  dwarfs,  these  are  but 
exceptions,  which,  instead  of  overthrowing,  rather  confirm 
the  general  law. 

Inorganic  bodies,  it  is  well  known,  have  no  fixed  size, 
but  may  be  large  or  small,  and  constantly  changing,  just 
as  accident  makes  them. 

The  fourth  element  essential  to  organization  is  a  defimte 
and  peculiar  atructurey  or  a  regular  and  determinate  ar- 
rangement of  fibres,  forming  cells  or  areolsB,  and  consti- 
tuting the  cellular,  areolar  or  spongy  tissue. 

This  peculiar  structure,  which  does  not  belong  to  the 
inM'ganic  body,  constitutes  the  principal  basis  of  all  or- 
ganization; it  is  viewed  as  the  primitive,  original  and 
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forming  part^  entering  into  the  whole  organization,  and 
constituting  its  most  extensive  and  universal  elementary 
solid. 

The  fifth  element  is  the  nutritive  flmd. 

This,  called  the  sap  in  the  vegetable,  is  the  white  or  red 
blood  in  the  animal. 

The  relative  proportion  of  this  fluid  varies  in  the  two 
kingdoms;  it  is  greater  in  the  animal  than  in  the  vegeta- 
ble, and  greater  in  youth  than  in  old  age. 

The  sixth  element  is  rmtrition. 

This  belongs  to  the  whole  organic  world — ^from  the  blade 
of  grass  to  the  towering  oak — or  from  the  simple  worm  to 
the  huge  elephant — ^the  forms  of  nutrition  infinitely  vary- 
ing, but  the  result  the  same  in  all,  to  wit,  the  appropria- 
tion of  material  for  organization  and  its  preservation. 

It  is  upon  this  universal  function  that  the  growth  of  all 
organic  bodies  depends — the  material  of  supply  being  from 
within  the  body. 

Now  nothing  like  nutrition  is  seen  in  the  inorganic  be- 
ing, for  when  it  grows  it  is  not  from  within  itself,  and  by 
a  complicated  process  of  action  as  occurs  in  the  organic 
body,  but  simply  by  the  addition  of  particle  to  particle  of 
similar  nature  from  without,  and  upon  its  superficies. 

A  seventh  element  is  the  complete  dependency  of  all  the 
parts  composing  every  organic  body,  and  this  is  most  es- 
pecially true  of  those  which  are  high  in  the  scale  of  animal 
formation. 

For  here  it  is  certain  death  to  any  part  to  be  separated 
from  the  body  of  which  it  forms  a  portion,  while  the  body 
itself  suffers,  in  turn,  in  proportion  to  the  importance  of 
the  part  it  has  lost,  and  if  it  be  any  of  the  essential  organs 
of  life,  death  is  as  instant  to  the  whole  body  as  to  these 
parts. 

It  is  true  some  animals,  very  low  in  the  scale,  as  the 
polypus,  may  be  separated  into  pieces,  and  each  piece  not 
only  has  the  power  to  live,  but  still  further  to  recreate 
itself  into  a  perfect  animal. 
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In  this  case  each  fragment  seems  to  possess  all  the  parts 
of  the  whole  animal^  each  having  the  generative  and  nu- 
tritive power  perfect;  there  then  seems  to  be  no  necessity 
that  any  of  these  parts  should  die. 

But  let  a  section  be  made  in  what  is  called  the  eye  or 
germ  of  these  animals,  and  death  is  as  certain  as  in  the 
higher  order;  for  here  the  chain  of  dependency  among  the 
several  parts,  making  each  fragment,  as  it  were,  complete 
in  itself,  is  broken,  and  this  essential  element  to  organic 
existence  as  certainly  destroyed. 

In  the  inorganic  body  we  observe  no  such  dependency 
among  its  several  parts.  Each  can  preserve  its  existence 
as  well  when  separated  from  all  the  other  parts  and  from 
the  whole  body  as  when  united. 

The  eighth  element  of  organization  is  a  limited  duration. 

Death  is  the  eternal  fiat  stamped  upon  all  living,  or- 
ganic bodies — they  carry  on  their  functions  for  a  definite 
period  of  existence  only,  during  the  active  and  early  exer- 
cise of  which,  the  body  grows,  attains  maturity,  and  then 
begins  to  languish,  decay  and  die. 

Inorganic  bodies,  on  the  other  hand,  have  no  fixed  pe* 
nod  of  duration — ^their  existence  can  be  terminated  at  any 
moment,  either  by  mechanical  violence  breaking  down  their 
several  parts,  or  by  the  play  of  chemical  affinity  destroy- 
ing their  nature,  or  if  none  of  these  circumstances  operate, 
their  duration  may  be  unlimited. 

These  are  the  different  elements  which  are  regarded  as 
the  most  essential  in  forming  organization. 

We  now  proceed  to  notice  the  principal  of  those  most  es- 
sential in  preserving  organization — which  consist  of, 

1.  Atmospheric  air.  3.  Water. 

2.  Food.  4.  Heat. 

These  elements  are  the  vital  atimvliy  whose  presence  is 
indispensable  to  the  existence  of  all  kinds  of  organization, 
whether  animal  or  vegetable. 

In  the  higher  order  of  animals,  the  necessity  of  breath- 
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ing^  taking  food  and  drink^  and  having  a  proper  tempera- 
ture^ is  plainly  manifest. 

Though  there  are  some,  it  is  true,  which  have  the  power 
of  apparently  suspending  their  functions  for  a  while  and 
entering  into  a  torpid  state — and  consequently,  remaining 
in  a  great  measure  without  the  influence  of  the  vital  stim- 
uli; they  nevertheless  exist,  and  again  revive  in  their 
former  activity. 

This,  however,  by  no  means  subverts  the  general  law  of 
the  necessity  of  the  presence  of  the  vital  stimuli  to  organic 
existence — for  atmospheric  air  and  a  certain  amount  of  tem- 
perature is  present  in  sufficient  quantity  to  account  for  the 
remaining  vitality  which  is  found  to  have  been  present,  and 
again  to  revive  on  the  re-application  of  the  balance  of  the 
vital  stimuli. 

Now,  between  these  two  series  of  elements — ^the  one  for 
forming  and  the  other  for  preserving  organization,  nature 
has  established  the  most  intimate  relations — ^relations  close, 
fixed  and  determinate — constituting  so  many  laws  which 
are  essential  to  be  obeyed  for  preserving  the  integrity  of 
organization. 

These  relations  or  laws  consist  essentially  in  the  nice 
adaptation  of  the  one  class  of  these  elements  to  the  other, 
when  in  their  natural  state  of  integrity. 

Examples  of  violation  of  these  relations  are  seen  when 
carbonic  acid  gas,  sulphuretted  hydrogen,  or  any  other  nox- 
ious gas  is  taken  for  atmospheric  air,  or  when  putrid  food 
and  alcohol  are  taken  in  the  place  of  bread  and  water. 

The  result  of  these  violations,  in  destroying  organiza- 
tion, health  and  life,  is  familiar  to  all,  and  therefore  it  is 
unnecessary  to  enter  into  any  detail. 
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VARIETDES  OF  ANIMAL  ORGANIZATION. 

Kature  it  seems  has  constructed  the  animal  kingdom  upon 
four  great  models  or  types. 

1.  The  Badiata — ^forming  the  zoophytes. 

2.  The  Articulata — worms,  insects,  &c. 

3.  The  MoUusca — shell-fish,  &c. 

4.  The  Vertebrata — having  a  spine. 

The  Badiata,  so  called  from  their  resemblance  to  a  ra- 
diated flower  or  star,  are  of  simple  structure,  and  described 
as  having  no  distinct  nervous  system,  oio  organs  of  sense, 
no  heart,  and  having  white  blood. 

This  class  includes  the  polypus,  hydratid,  coral,  sponge, 
star-fish,  infusoria,  &c. 

The  Articidaia  are  a  step  higher  in  organization,  for  here 
are  found  nervous  ganglia,  forming  a  longitudinal  chain 
along  the  median  line  of  the  body.  The  body  itself  is  di- 
vided into  rings,  which  feature  gives  the  name  to  the  Class, 
and  has  a  protection  or  kind  of  skeleton  exteriorly  of  hard- 
ened skin,  or  horny  covering,  as  seen  in  the  insect  and  lob- 
ster. The  blood  is  also  generally  white,  and  there  is  no 
heart,  but  simply  a  vessel  running  along  the  back  called 
the  dorsal  vessel.  There  are  senses,  but  they  are  more  or 
less  incomplete. 

This  Class  includes  the  Crustacea,  as  the  Crab,  &a,  the 
Arachnides  or  Spiders,  the  Annelides  or  Worms,  and  In- 
sects. 

The  MoUusca,  as  their  name  implies,  have  the  body  sofb, 
and  like  the  Articulata,  have  nervous  ganglia;  but,  instead 
of  being  united,  these  are  found  scattered  throughout  the 
body,  and  not  in  a  chain  along  the  middle  line.  The  senses 
are  also  incomplete,  the  blood,  white;  but  here  we  find  a 
heart 

There  are  no  rings,  no  external  skeleton,  but  simply  a 
stony  crust  or  covering  constituting  the  shell. 
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The  Snail,  Oyster,  Nautilus,  &&,  are  specimens  of  this 
Class. 

The  Fertebrata  form  the  next  and  highest  step  in  the 
animal  kingdom. 

This  Class,  deriving  its  name  from  all  its  memhers  having 
vertebras  or  a  spine,  is  principally  characterized  by  the 
body  being  symmetrical,  the  nervous  system  being  composed 
of  a  brain  and  spinal  marrow,  as  well  as  nervous  ganglia, 
by  the  blood  being  red  and  warm,  and  there  being  a  heart 
and  five  senses. 

These  four  divisions,  constituting  the  four  great  varieties 
of  animal  organization,  have  each  many  subdivisions  into 
the  different  orders,  genera  and  species. 

Each  of  these  varieties,  with  its  various  subdivisions, 
as  already  stated  in  reference  to  organization  in  general, 
owes  its  existence  and  preservation  entirely  to  the  fixed 
relation  established  between  its  peculiar  structure  and  one 
or  more  of  the  fundamental  elements  of  preservation. 

We  shall  take  the  division  of  the  vertebrata  by  way  of 
illustration. 

The  vertebrated  Class  has  four  principal  branches — 
Fishes,  Beptiles,  Birds,  and  Mammalia. 

Now  the  organization  of  Fishes  is  constructed  with  special 
reference  to  the  element,  water — the  whole  exterior  and 
interior  form,  as  the  fins,  gills,  air-bladder,  &c.,  all  clearly 
show  that  water  is  their  natural  element — and  that  not- 
withstanding they  require  air  and  food,  and  have  more  or 
less  relation  with  these  principles,  yet  the  great  and  prom- 
inent relation  is  with  water,  without  which  the  whole 
variety  would  soon  cease  to  live,  though  there  might  be 
free  supply  of  both  air  and  food. 

ReptUea  have  a  modification  of  structure  which  adapts 
them  to  both  water  and  air,  in  each  of  which  some  of  them 
alternately  live,  as  in  the  cases  of  the  turtle,  crocodile, 
frog,  &c. 

Birds  being  made  for  flight,  have  their  special  relations 
with  the  atmosphere.    This  is  their  essential  and  peculiar 
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element^  as  their  whole  organization  shows.  For  we  find 
the  exterior  of  the  hody  covered  with  feathers — ^the  remark- 
able property  of  which  is  lightness — nicely  adapted  for 
sustaining  them  in  the  air.  The  lungs  occupy  the  abdom- 
inal as  well  as  thoracic  cavity,  there  being  no  diaphragm, 
and  thus,  extending  the  almost  entire  length  of  the  trunk, 
fonn  as  it  were  so  many  bladders,  which  being  filled  with 
air,  give  the  body  the  same  specific  gravity  with  this  fluid — 
consequently  placing  the  animal  in  the  most  perfect  rela- 
tion for  moving  and  living  in  this  element  The  sk-ele- 
ton  likewise  receives  air,  thus  rendering  the  foody  still 
lighter — ^and  so  with  every  other  part,  each  being  adapted 
the  one  to  the  other,  and  the  whole  specially  to  the  atmos- 
phere, the  fundamental  element  of  this  variety  of  organi- 
zation— for  a  bird  can  no  more  live  under  water,  than  a 
fish  can  in  the  air. 

The  class  mammalia^  divided  into  the  carnivorous  and 
herbivorous  animals,  have  organizatioiw  formed  with  spe- 
cial reference  to  food — the  one  of  these  living  on  flesh — 
the  other  on  grass,  fruits  and  grain,  and  the  structure  in 
each,  as  most  distinctly  seen  in  that  of  the  teeth,  stomach 
and  alimentary  tubes,  corresponds  to  the  particular  kind 
of  food  on  which  they  respectively  subsist — and  so  fixed  is 
this  relation  between  the  kind  of  food  and  the  organization 
adapted  to  it,  that  to  change  the  food  of  the  one  class  for 
that  of  the  other,  would  be  death  to  both. 

The  same  may  be  said  in  reference  to  climate.  The  polar 
bear  could  no  more  live  under  the  equator,  than  the  ourang- 
outang  could  under  the  north  pole — each  having  its  organ- 
ization made  with  special  reference  to  temperature. 

Now,  in  all  these  instances  we  find  the  variety  of  or- 
ganization depends  upon  fixed  relations — established  more 
particularly  with  one  of  the  fundamental  elements  than 
another — which  particular  relationship  constitutes  so  many 
special  laws  for  each  variety — violation  of  which  in  each 
case  is  destructive  to  organization,  and  that  just  in  propor- 
tion to  the  ofience.  But  these  special  laws  by  no  means 
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conflict  with  or  exempt  from  the  operation  of  the  general 
laws  to  which  all  organization  is  subject. 

The  last  example  of  yarietj  we  have  to  offer,  is  the 
wganixaJticm  of  man. 

Man,  it  is  well  known,  stands  at  the  top  of  the  animal 
scale — ^forms  the  highest  and  most  perfect  link — ^is  the  most 
complex  and  varied — ^has  the  most  extensive  and  multi- 
plied relations,  and  the  greatest  number  of  properties  and 
powers.  And  as  organization  differs  and  becomes  complex 
in  proportion  to  the  number  and  variety  of  its  properties 
and  relations,  we  find  in  man's  formation  a  miniature  rep- 
resentation of  all  we  see  in  the  inferior  animal  world — 
with  the  addition  of  his  own  distinguishing  and  surpassing 
structure,  adapted  to  his  xid^HeicinMl  and  moral  powers. 

CONSnTUENTS  OF  HUMAN  ORGANIZATION. 

Analysis  resolves  the  constituents  of  human  organization 
into, 

1.  Chemical. 

2.  Organic  elements. 

The  chemical  consist  of  oxygen,  hydrogen,  carbon,  nitro- 
gen, sulphur,  phosphorus,  chlorine,  fluorine,  potassium, 
aluminum,  calcium,  sodium,  magnesium,  silicium,  iron, 
manganese,  to  which  some  have  added  titanium,  lead, 
copper,  iodine  and  bromine. 

Of  these,  nitrogen  and  oxygen  are  found  in  a  simple, 
pure  state — ^both  in  the  blood,  and  nitrogen  in  the  intesti- 
nal gases. 

The  rest  exist  as  binary,  ternary,  or  quartenary  com- 
pounds«  The  binary  are  inorganic  compounds,  and  con- 
sist of, 

1.  Water,  composing  the  largest  portion  of  the  fluids  of 
the  body,  entering  into  the  solids  and  producing  the  differ- 
ent degrees  of  softness. 

2.  Carbonic  acid,  found  in  the  blood,  exhaled  from  the 
lungs,  skin,  urine — as  well  as  united  with  lime,  potash, 
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8oda^  forming  tlie  carbonate  of  Ume  in  the  teeth^  bones, 
cartilage,  &c 

Carbonate  qfpot<z8aa  in  the  senim. 

Carbonate  (/soda  in  the  sermn,  bile,  saliva,  tears,  sweat, 
mncus,  teeth,  bone,  cartilage,  &c. 

There  are  also  carbonates  of  ammonia  in  the  nrine,  and 
of  magnesia  in  the  grease  of  the  skin. 

3.  The  union  of  phosphoric  acid  with  lime,  soda,  ammo- 
nia, &a,  as,  for  example,  the  phosphate  of  lime  composing 
by  far  the  greater  bulk  of  the  bones,  and  also  existing  in 
the  teeth,  cartilages,  and  pineal  gland. 

The  phosphates  of  soda  and  ammonia  are  seen  in  the 
nrine,  the  blood,  saliva,  tears,  &c. 

4.  The  compounds  of  Chlorine,  as  those  with  hydrogen 
sodium,  potassium,  ammonium,  and  calcium,  forming  chlo- 
rides of  these  bodies,  are  seen  in  the  gastric  juice,  blood, 
brain,  muscle,  bone,  cartilage,  dentine,  pigment,  milk, 
saliva,  sweat,  &c 

5.  Sulphates  ^f  potash,  soda  (ind  lime,  are  seen  in  the 
cartilage,  gastric  juice,  urine,  bile,  sweat,  hair,  cuticle,  saliva. 
And  other  binary  compounds  are  also  discovered  to  exist, 
as  the  fluoride  of  calcium  and  alumina,  in  enamel  of  the 
teeth,  silica  and  oxide  of  manganese  in  the  hair,  oxide  of 
iron,  in  hematine  and  black  pigment,  oxide  of  titanium, 
and  sulpho-cyanide  of  potassium  in  the  saliva. 

The  ternary  and  quarternary  compounds  include  the 
Organic  Elements^  whose  distinguishing  feature  is,  that 
they  are  only  found  in  living  bodies,  whether  animal  or 
vegetable,  and  that  the  most  prominent  of  them  possess  an 
additional  element,  not  found  in  the  inorganic,  which  is 
nitrogen,  upon  whose  presence  depends  the  rapidity  with 
which  some  structures  become  putrid,  or  pass  into  decom- 
position. This  remark  refers  more  particularly  to  the  ani- 
mal compounds — the  vegetable  products,  with  very  few 
exceptions,  are  deficient  in  nitrogen.  The  Organic  Elements 
having  nitrogen  are. 
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1.  Protein,  6.  Globulin, 

2.  Albumen,  7.  Spermatin, 

3.  Fibrin,  8.  Mucus, 

4.  Casein,  9.  Lachrymal  matter,        m 
6.  Pepsin,  10.  Keratin. 

Protein  is  regarded  as  the  basis  of  a^  the  other  elements, 
is  found  in  every  animal,  and  it  is  said  that  no  tissue  or 
organ  is  destitute  of  its  presence. 

It  can  be  obtained  by  boiling  albumen  in  a  weak  so- 
lution of  caustic  potass,  and  then  precipitating  with  an 
acid. 

The  gluten  of  wheat-flour,  after  the  starch  is  washed 
away,  and  treated  in  the  same  manner,  also  yields  protein. 

Thus  obtained,  in  the  moist  state  it  is  gelatinous,  without 
smell  or  taste,  insoluble  in  water,  ether  or  alcohol,  but 
soluble  in  dilute  acid.  When  dry,  it  is  hard,  brown,  and 
brittle. 

According  to  Mulder^  its  discoverer,  it  is  chemically 
composed  in  atomic  weights,  of  carbon  40,  hydrogen  31, 
nitrogen  5,  oxygen  12. 

Albumen  is  found  in  the  serum  of  the  blood,  lymph,  chyle, 
and  a  beautiful  specimen  is  seen  in  the  white  of  the  egg. 
It  is  one  of  the  special  elements  of  the  brain,  and  exists 
also  in  pus,  and  many  of  the  secretions. 

It  is  yellow  and  ibrittle  when  dry,  coagulates  by  heat, 
creosote,  spirits  of  wine,  and  some  acids;  is  soluble  in 
water,  and  forms  an  insoluble  compound  with  corrosive 
sublimate,  sugar  of  lead,  alum,  nitric  and  tannic  acids. 

It  is  composed,  according  to  Gay  Lussac  and  Thenafd,  of 

Nitrogen,  15.705, 

Carbon,  62.883, 
Hydrogen,         7.540, 

Oxygen,  23.872,  in  an  hundred  parts. 

Fibrine  constitutes  the  basis  of  the  muscular  system, 
exists  in  the  blood,  chyle,  lymph,  and  in  abundance  upon 
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inflamed  snrfaces^  is  soluble  in  the  blood,  from  which  when 
drawn  it  readily  coagulates. 

It  can  be  obtained  from  the  blood,  by  stirring  it  briskly 
with  a  rough  stick,  when  it  will  appear  in  the  form  of  fibres 
or  threads.  Vegetable  acids,  their  salts,  and  caustic  alkalies 
prevent  coagulation. 

Its  chemical  elements  are 

Nitrogen,  19.934, 
Carbon,  53.360, 
Hydrogen,  7.021, 
Oxygen,      19.685,  in  the  hundred  parts. 

Casein  exists  most  abundantly  in  milk,  but  is  also  found 
in  the  blood,  saliva,  bile,  pancreatic  fluid,  lens,  and  else- 
where. In  solution  it  is  of  a  pale  yellow,  coagulates  by 
heat,  acids,  alcohol,  and  rennet. 

It  is  soluble  in  water,  and  in  this  state  has  the  consist- 
ence of  mucilage. 

When  dried  it  is  of  an  amber  color,  and  very  friable. 

Cheese  is  composed  of  dried  casein  and  butter.  Accord- 
ing to  Mulder  its  chemical  elements  are  in  one  hundred 
parts — 

Nitrogen,     15.95,  Hydrogen,      6.9T, 

Carbon,       55.10,  Oxygen,        21.62. 

These  four  organic  elements  constitute  the  great  proxi- 
mate principles  of  animal  formation. 

And  the  albumen,  fibrin,  and  casein,  seem  to  be  formed 
froAthe  protein,  or  more  properly  speaking,  only  differ 
fi-om  it  by  having  in  addition  a  little  sulphur  and  phos* 
phorus  in  combination. 

Protein,  it  has  been  stated,  is  always  found  in  the  albu- 
minous vegetables,  and  has  the  same  constitution  in  them 
as  in  the  animal  frame.  Hence,  we  can  readily  under- 
stand how  and  why  it  is,  that  vegetable  matter  is  so  read- 
ily converted  into  animal,  and  so  important  in  sustaining 
life. 
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The  otlier  elements  not  bo  extensively  diffused,  we  will 
briefly  notice.    They  are  as  follows : 

Pepsin  was  discovered  by  Schwann  in  the  gastric  juice, 
the  parietes  of  the  follicles  and  glands  of  the  stomach,  and 
may  be  obtained  by  macerating  the  stomach  of  an  animaL 
With  an  acid  it  readily  dissolves  albumen  and  fibrin — 
resembles  very  much  albumen — ^and  is  considered  the  ac- 
tive agent  in  digestion,  the  prime  element  in  converting 
the  food  into  chyme. 

Chemical  Analysis  makes  Pepsin  consist  of  Oxygen  10, 
Hydrogen  32,  Nitrogen  8,  Carbon  48. 

Glcbulin  exists  in  the  envelopes  of  the  blood  corpuscles, 
and  resembles  albumen.  Simon  regards  it  as  casein  united 
with  hasmatin. 

BpermxUin  is  found  in  the  seminal  fluid,  and  looked  upon 
as  probably  only  fibrin. 

Mvcas  is  furnished  by  the  mucous  glands.  It  is  insoluble 
in  water,  transparent  when  evaporated  to  dryness,  is  soluble 
in  acids,  does  not  coagulate  by  heat,  is  precipitated'  by 
tannin,  and  is  always  found  united  with  the  cast-off  epithe- 
lium and  pus. 

Lachrymal  maiter.  This  is  found  in  the  tears  after  evap- 
oration, and  is  regarded  as  insoluble  mucus. 

Keratin  is  so  named  from  being  found  in  the  nails,  hair, 
and  cuticle,  though  its  character  is  not  yet  fully  determined. 

KXTRACmVB  ELEBCENTS. 

When  protein  and  the  salts  are  removed  from  animal 
matter,  what  is  left  is  called  Eodra^ctive  matter. 

This  is  found  pretty  generally  diffused  through  the  body, 
but  most  abundant  in  muscle. 

The  dried  extract  of  flesh,  if  treated  with  water,  diluted 
alcohol,  or  pure  alcohol,  forms  either  a  water  extract,  spirit 
extract,  or  alcoholic  extract. 

The  spirit  extract  is  termed  ozmasome,  (from  09fui,  smell, 
and  Sofios,  soup,)  because  it  gives  the  flavor  to  soups. 
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Ptyalin  or  Scdiviftj  is  a  substance  found  in  saliva,  and 
Kreaiin  in  the  fluids  of  meat 

GWcrftnr— colla  or  glue— abounds  in  the  cellular  tissue, 
bones,  cartilages,  tendons  and  ligaments. 

It  is  obtained  by  boiling,  by  which  means  it  is  soluble, 
and  on  cooling  becomes  a  jelly. 

Its  chemical  elements,  according  to  Muldery  are  in  one 
hundred  parts.  Nitrogen  18.350,  Carbon  50.548,  Hydrogen 
6.4n,  Oxygen  25.125. 

Chondrin  forms  the  basis  of  the  cartilages;  it  resem- 
bles gelatin,  and  exists  in  the  cartilages  of  the  ear,  nose, 
ribs,  &C. 

Its  chemical  composition  is  made  to  consist  of  Nitrogen 
14.44,  Carbon  49.56,  Hydrogen  6.63,  Oxygen  28.59,  Sulphur 
0.38. 

Both  Chondrin  and  Q^latin  also  contain  phosphate  of 
lima 

HoBmatin  forms  the  coloring  matter  of  the  blood,  and  is 
foulid  in  the  envelopes  of  the  colored  globules.  It  con- 
tains iron,  and  is  soluble  in  alkalies.  When  dry  it  is  dark 
brown,  and  without  taste  or  smell. 

Pyinj  as  its  name  implies,  is  found  in  pus,  and  resembles 
gelatin. 

BUe. — ^The  essential  principle  of  bile,  according  to  Berze- 
lius,  is  bilin,  which,  when  dry  and  in  a  pure  state,  is  with- 
out color,  transparent,  very  soluble  in  water,  bitter  in 
taste,  not  crystallizable,  and  decomposable  by  acids.  It 
forms,  with  acids  and  bases,  soluble  compounds,  and  shows 
neither  acid  nor  alkaline  reaction. 

It  is  regarded  as  resinous,  and  contains  a  biliary  sugar. 

Urea  is  found  chiefly  in  the  urine.  It  is  also  discovered 
in  the  blood  and  its  secretions,  when  there  is  disease  of  the 
kidneys.  It  is  obtained  by  adding  nitric  acid  to  the  urine 
after  its  evaporation  to  the  consistence  of  sirup,  when 
there  is  produced  the  nitrate  of  urea.  The  nitric  acid  is  re- 
moved by  the  carbonate  of  barytes,  and  the  urea  dissolved 
in  alcohol,  which  latter  is  driven  off  by  evaporation. 
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Urea  is  described  as  colorless,  and  presenting  fournsided 
prisms,  or  long,  "silky,  shining  needles."  It  is  without 
smell  and  has  neither  acid  nor  alkaline  reaction. 

Uric  acid  is  found  mostly  in  the  urine  of  carnivorous 
animals  or  those  which  feed  on  flesh,  and  is  also  seen  in 
urinary  calculi,  and  gouty  concretions.  The  excrements  of 
birds  consist  almost  entirely  of  this  acid,  united  with  am- 
monia, constituting  the  guano  of  commerce.  It  is  precip- 
itated at  a  low  temperature,  and  the  precipitate  is  at  first 
grey,  then  a  pale  rose  color — on  drying  it  assumes  the  form 
of  scales — ^this  acid  readily  dissolves  urea. 

Animal  matters  which  are  destitute  of  nitrogen.  These 
consist, 

1.  Sugar  of  milk. 

2.  Lactic  acid. 

3.  Fats. 

Sugar  of  mUky  according  to  chemistry,  composes  two- 
fifths  of  the  solid  constituents  of  human  milk.  It  is  ob- 
tained from  the  whey  by  evaporation  and  crystallization, 
after  removing  the  casein  and  fat. 

It  is  easily  soluble  in  water — ^harder  than  cane-sugar, 
and  slightly  sweet.  Its  specific  gravity  is  1.  543.  Its  crys- 
tals form  fournsided  prisms. 

Liebig  makes  its  elements  consist  of  carbon,  12  atoms, 
hydrogen  24,  oxygen  2. 

Lactic  acid  is  found  in  all  the  fluids  and  secretions  of  the 
body.  It  exists  in  a  free  state  in  the  milk,  sweat,  urine, 
and  muscles,  and  in  combination  with  lime,  potash,  soda 
and  magnesia — holds  phospate  of  lime  in  solution,  and  is 
supposed  to  predominate  when  this  element  is  deficient  in 
the  bones.  It  is  a  strong  acid,  without  smell  or  •color,  co- 
agulates albumen  and  casein,  and  is  decomposed  by  heat. 
Its  salts  are  soluble  in  water,  and  crystallizable. 

Fats  are  found  free  in  the  cellular  tissue  and  medulla 
of  bones,  or  in  combination  with  other  substances,  as  in  the 
milk,  brain,  hair,  wax  of  the  ear,  pus,  &c. 
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They  are  insoluble  in  water — ^but  soluble  in  hot  alcohol 
and  ether,  forming  compounds  of  carburetted  hydrogen, 
with  some  oxygen. 

Some  of  them  by  combining  with  an  alkali,  form  soap — 
and  with  the  oxyds  of  lead,  plasters. 

This  is  effected  by  the  acids  they  contain  uniting  with 
the  base  and  forming  salts. 

Of  the  saponifiable  fats^  there  are  three  substances  re- 
cognized as  forming  a  base. 

1.  Glycerin.  2.  Oxyd  of  Cetyl.  3.  Cerin. 

The  first  is  the  base  of  human  fat,  and  is  extensively 
diffused  among  animals — ^the  second  belongs  to  spermaceti 
and  the  third  to  wax. 

Glycerin  is  obtained  by  boiling  fat  with  oxyd  of  lead.  It 
is  said  to  be  sweet,  yellow,  without  odor,  soluble  in  water, 
but  not  soluble  in  ether. 

The  acids  combining  with  this  base  are  the  stearic,  mar- 
garic  and  oleic— forming  stearin,  margarin  and  olein,  sub- 
stances  known  familiarly  as  suet,  lard  and  oil. 

The  union  of  these  two  classes  of  elements  in  varied  pro- 
portions, constitutes  the  solids  and  fluids  of  the  body. 

DEVELOPMENT  OF  ORGANIZATION. 

Organization,  consisting  as  it  does  of  a  variety  of  parts, 
we  will  briefly  remark,  advances  by  a  series  of  steps — not 
simultaneously,  but  in  a  regular  and  definite  succession,  at 
regular  and  definite  periods — after  a  regular  and  estab- 
lished form — and  in  obedience  to  established  fundamental 
laws. 

Special  ^development  will  be  noticed  in  the  examination 
of  individual  organs. 

Table  of  differences  between  dead  inorganic,  and  living  or- 
ganized bodies,  as  given  by  M.  Magendie. 

These  differences  consist  in  the  form,  composition  and 
latos  which  govern  them. 
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FORM. 

Iaorg.„io  Wiea  \  ^ZZ^^S^^^ 

T  •  •       V  J'  ^       i  Form  rounded. 
Living  bodies.      j  y^j^^^  determinate. 

XX)MP06inON. 

INOROANIC  BODWI.  LlTIItO  BODWS. 


Sometimes  simple. 

Earely  formed  of  more  than 
three  elements. 

Constant. 

Each  part  can  exist  inde- 
pendent of  the  rest. 

Capable  of  being  decomposed 
and  restored. 


Never  simple. 

Having  at  least  four  elements, 
often  eight  or  ten. 

Variable. 

Each  part  more  or  less  de- 
pendent on  the  rest. 

Capable  of  being  decomposed, 
but  not  of  being  restored. 


LAWS  WHICH  GOVERN  THEM. 
nroROAinc  bodibs.  litiko  bodibs. 


Entirely  submissive  to  the 
laws  of  attraction  and 
chemical  affinity. 


Partly  submissive  to  attrac- 
tion and  chemical  affinity. 

Partly  governed  by  an  un- 
known power. 


ANATOMY,  {avattftvtwf  to  dissect) 

Divisions. — -^he  world  of  life  being  divided  into  two 
great  departments,  vegetable  and  animal^  the  beings  of 
each,  when  examined  by  dissection,  cause  the  division  of 
Anatomy  into 

1.  Vegetable  Anatomy,  or  Phytotomy. 

2.  Animal  Anatomy  or  Zootomy. 

Animal  Anatomy  is  divided  into 

1.  Human  Anatomy. 

2.  Comparative  Anatomy. 
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The  former  treats  of  the  organs  of  the  human  body — 
the  latter  of  those  of  the  inferior  animals. 
Human  Anaiomy  is  divided  into 

1.  (reneral  Anatomy,  which  takes  up  the  same  tissue, 
and  follows  it  throughout  the  system,  into  every  organ, 
and  examines  it  in  all  its  relations  and  properties,  physical, 
organic,  and  vital.  The  celebrated  Bichat  is  the  founder 
of  General  Anatomy. 

2.  Special  Anatomy,  which  takes  up  each  organ,  one  by 
one,  and  minutely  examines  all  the  different  tissues  of 
which  it  is  composed  at  the  same  time,  showing  the  situa- 
tion of  each  organ,  its  form,  size,  interior  structure  and 
relations. 

The  difference  between  these  two  kinds  of  Anatomy  is 
thus  explained  by  Bichat : 

Chemistry,  says  he,  has  its  simple  bodies,  as  heat,  light, 
oxygen,  hydrogen,  carbon,  &c.,  whose  various  combina- 
tions form  all  the  bodies  we  see  on  the  face  of  the  earth. 
So  Anatomy  has  its  simple  tissues,  by  whose  varied  combi- 
nations all  the  different  organs  of  animals,  as  well  as  the 
human  body,  are  formed. 

There  are  other  divisions  of  Anatomy,  as 

Surgical  Anaicmy^  which  treats  of  those  portions  of  the 
body  having  special  reference  to  the  treatment  of  Surgical 
diseases. 

Regional  or  Topographical  Anatomy ^  when  all  the  organs 
in  any  particular  region  or  section,  are  examined  collec- 
tively; and 

Pathological  Anatomy j  when  the  organs  are  examined  in 
a  state  of  disease. 


PART  FIKST. 


THE  ALPHABET  OF  ANATOMY, 


OR 


ELEMENTARY  TISSUES  OF  THE  BOM. 


PART   FIRST. 

CHAPTER  L 

ORIGIN  OF  THE  TISSUES. 

Tissue  is  a  phrase  applied  to  an  elementary  part,  or 
structure  of  the  body,  and  consists  in  a  peculiar  arrange- 
ment of  fibres. 

An  Organ  is  composed  of  several  Tissues. 

The  Nucleated  CeUy  (fig.  1^)  from  observations 

Owith  the  microscope,  first  announced  by  Schwann 
in  1838,  is  now  generally  received  as  the  ele- 
^       •    mentary,  or  first  form,  in  which  animal  matter  is 
"  developed,  and  from  which,  as  the  basis,  all  or- 

ganic structures,  whether  vegetable  or  animal,  are  formed. 
This  cell  is  described  as  a  vesicle  of  delicate  membrane, 
containing  a  fiuid,  and  a  minute  dark  nucleus,  called  Cyto- 
blast,  or  Cell-germ  (from  nvtou  cell^  and  fikaatoi,  germ,)  and 
is  surrounded  by  an  amorphous  substance,  either  solid  or 
fluid,  called  blastema  or  cytoblastema,  from  which  the  cell 
itself  springs. 

The  Nucleus  presents  a  round  or  oval  shape,  somewhat 
flattened,  its  surface  smooth  or  granular,  of  a  yellowish 
red,  or  without  color,  and  having  a  diameter  from  the  four- 
thousandth  to  the  two-thousandth  part  of  a  line. 

Fio.  1.  Represents  the  CeU  with  its  eontained  ICucleus,  end  the  Nucleus 
without  any  Cell. 
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It  arises,  as  is  supposed,  by  the  blending  together  of  the 
granules  about  a  central  point,  as  they  are  being  deposited 
from  the  amorphous  mass — ^their  common  birth-place  and 
origin. 

This  mode  of  origin  and  development  has  been  observed 
in  the  egg  of  animals  and  germ  of  plants. 

The  Nvdeated  CeB,  thus  formed,  multiplies  in  number, 
and  blends  and  coalesces  with  the  newly  formed  cells,  and 
by  various  metamorphoses  ultimately  forms  all  the  different 
tissues  of  which  the  body  is  composed. 

The  cells  increase,  either  by  the  origin  of  new  ones,  singly 
— ^and  independently  the  one  of  the  other — or  by  the  pri- 
mary cell  developing  within  itself  a  series  of  new  secondary 
Cells,  which,  in  their  turn,  give  origin  to  others,  and  so 
on,  successively. 

The  Hair,  Nails,  and  inflammatory  exudation,  are  cited 
as  examples  of  the  first  mode  of  increase — and  the  Liver, 
and  pathological  growths,  as  scirrhus,  as  specimens  of  the 
second. 

The  Cells,  as  they  are  passing  through  their  various 
stages  of  development,  to  the  formation  of  the  different 
tissues,  necessarily  change  their  shape,  position,  contents, 
and  relations;  as,  for  instance,  in  some  Tissues  they  pre- 
serve their  independence,  and,  by  being  situated  the  one 
upon  the  other,  become  thereby  flattened,  or  pointed  and 
elongated:  others  increase  in  size,  as  the  fat  Cells,  or  di* 
minish  in  size,  ^s  the  lymph  corpuscles  when  changed  into 
blood  corpuscles;  or  lose  their  Nucleus,  as  in  the  mature 
blood-corpuscle;  or  have  their  parietes  thickened,,  as  the 
Cartilage  Cells. 

The  Cells,  in  most  of  the  Tissues,  come  together  and  coa- 
lesce. By  this  process  the  cavities  of  the  Cells  present  two 
conditions;  in  the  one  case  they  remain  open,  in  the  other 
they  disappear. 

Examples  of  the  remaining  Cell  cavity  are  seen  in  true 
Cartilage  and  Osseous  Tissue,  where  the  thickened  cell  walls 
are  blended  together,  or  their  parietes,  in  contact  with  one 
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another,  give  way  and  form  continuous  tubes,  as  those  of  the 
renal  and  seminal  tubuli. 

In  the  second  case,  where  the  Cell  cavity  disappears,  the 
parietes  of  the  Cells  lie  flat  together,  forming  solid  laminsB, 
as  in  membrane. 

The  Nuclei  of  the  Cells  elongate  and  coalesce,  and  form 
nucleus  fibres,  which  differ  from  the  Cell  fibres  by  being 
insoluble  in  acetic  acid. 

PHYSICAL  PROPERTIES  OP  THB  TISSUES. 

The  different  Tissues  possess  the  properties  of  density, 
color  and  consistency,  as  matter  in  general:  some  of  them 
also  have  elasticity  and  pliability,  properties  which  are  due 
to  the  presence  of  water. 

VETAL  PROPERTIES  OP  THB  TISSUES. 

The  vital  properties  are  termed  Contractility,  Sensibility, 
and  what  is  called  the  Formative  force.  Contractility  mani- 
fests itself  in  the  shortening  of  living  tissues  under  the 
influence  of  mechanical  or  chemical  stimuli,  or  the  stimu- 
lus from  the  nerves,  as  seen  in  the  muscles.  Voluntary 
contractility  belongs  to  the  muscles  of  locomotion,  which 
contract  through  the  agency  of  the  brain.  There  is  another 
kind  of  contraction,  permanent  in  its  character,  arising  from 
a  great  degree  of  heat,  and  is  a  sort  of  crisping  not  to  be 
confounded  with  vital  contraction. 

Sensibility  of  the  tissues  is  due  to  the  nerves  and  their 
connection  with  the  brain^  and  the  amount  of  sensibility 
which  any  tissue  may  possess  is  measured  by  the  number  of 
its  sentient  nerve  flbres. 

The  Formative  force ,  called  also  the  Plastic  or  AaaimUor' 
iive/orce,  is  that  power  in  the  different  tissues  to  form  them- 
selves out  of  materials  altogether  unlike  those  of  which  they 
are  severally  composed;  and  formation,  assimilation,  and 
nutritious  processes  are  terms  applied  to  the  working  of  this 
power. 
5 
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THE  BLOOD. 


THB  NTJKBS&  OF  TISSUiS. 


1.  The  Blood. 

2.  Cellular  Tissue,  comprising 

a.  Adipose^ 

b.  Serous, 

c.  Synovial, 

d.  Bursas  Mucos89. 

3.  Vascular — 

a.  Arterial, 

b.  Venous, 

c.  Lymphatic. 

4.  Nervous — 

a.  Animal, 

b.  Organic  Life. 

5.  Glandular. 


6.  Cutaneous — 

a.  External  or  Skin, 

b.  Internal  or  Mucous  mem- 

brane. 

7.  Muscular — 

a.  Animal, 

b.  Organic. 

8.  Fibrous — 

a.  Ligament, 

b.  Aponeurosis. 

9.  Cartilaginous. 

10.  Fibro-cartilaginous. 

11.  Erectile. 

12.  Osseous. 


•    Anatomists  differ  as  to  the  number  of  Tissues — Bichat 
makes  21,  Horner  18,  Dupuytran  and  Richerand  11. 


CHAPTER  11 


THE   BLOOD.- 


The  Blood  being  the  fountain  for  the  growth  and  susten- 
tation  of  the  whole  body — the  source  of  supply  for  the  de- 
velopment and  preservation  of  every  part — and  the  ways  and 
means  for  supplying  all  the  waste  places  of  the  economy, 


*M.  Magendie,  Id  his  work  on  the  Blood,  says  all  its  constituents  hare  *'Bpe- 
eial  functions*^ — a  prominent  character  of  the  Tissues — and  so  far  may  claim 
consideration  in  common  with  the  Tissues.  But  an  additional  reason  for  plsb- 
cing  it  among  the  Tissues,  is  first,  that  it  is  the  source  of  all  the  Tissues, 
furnishing  the  materials  for  all  the  organs,  and  is  also  the  matrix  for  the  mature 
cell,*  and  being  thus  fundamental  to  the  whole,  seems  naturally  to  demand 
examination  first 
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has  in  the  first  place  vast  importance,  and  in  the  second  a 
fundamental  position  in  relation  to  all  other  parts. 

With  this  view  of  the  subject,  we  have  been  in  the  habit, 
and  have  found  it  a  most  profitable  one  to  commence  our 
investigations  in  Anatomy,  by  first  making  a  brief  examin- 
ation of  this  fluid  as  containing  the  primitive  and  formative 
element  of  the  whole  body. 

All  the  prominent  and  most  important  facts  in  relation 
to  the  blood,  of  which  we  only  propose  to  give  as  concise  a 
statement  as  possible,  may  be  arranged  under  four  heads: 

1st.  The  physical  properties  and  relations  of  the  blood. 
2d.  Its  chemical  properties  and  relations. 
3d.  Its  microscopic  properties  and  relations. 
4th.  Its  vital  properties  and  relations. 

When  blood  is  drawn,  we  find  it  naturally  separating  into 
two  parts — the  one  thick,  called  the  crassamentum  or  clojj — 
the  other  thin  and  fluid,  the  serum. 

The  proportion  which  these  bear  to  each  other,  is  stated 
to  be  four-fifths  of  clot,  to  one-fifth  of  serum. 

The  crassamentum  is  the  portion  which  forms  the  firm 
solid  mass  by  coagulation,  and  is  colored,  from  containing 
the  red  globules. 

The  serum  is  the  yellowish,  transparent,  watery  part  in 
which  the  clot  is  seen  to  float. 

The  blood,  while  circulating  in  the  body,  consists  also  of 
two  portions — a  solid  and  fiuid — the  solid  being  the  glob- 
ules, while  the  fluid  is  called  the  liquor  sanguinis,  which 
holds  both  crassamentum  and  serum  in  solution. 

The  Liqu/or  sariffuinis,  or  plasma,  is  described  as  a  pale 
and  clear  fluid,  containing  the  corpuscles,  and  when  drawn, 
presents  as  its  striking  characteristic,  a  disposition  to  co- 
agulate. 

During  coagulation,  the  corpuscles  are  retained,  but  can 
be  separated  by  the  filter,  as  recommended  by  MuUer. 

In  inflammatory  diseases  the  red  corpuscles  subside  before 
coagulation  occurs,  leaving  the  upper  portion  of  the  blood 
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a  clear  liquid.  The  liquor  sanguinis  has,  however,  the  pale 
corpuscles  mixed  with  it,  which  are  found  to  collect  at  the 
top,  and  this  clear  liquid  which  is  found  at  the  top  after  co- 
agulation, when  inflammation  has  been  present,  is  styled 
the  huffy  coat,  and  is  found  to  separate  into  fibrin  and  serum. 

The  liquor  sanguinis  shows  under  the  microscope  numer- 
ous fine  filaments  variously  interwoven. 

The  fibrin  may  be  separated  from  the  blood  by  stirring  it 
with  a  stick  roughly  notched,  and  its  proportion  is  supposed 
not  to  exceed  two  and  one-half  parts  in  the  thousand.  Its 
quantity  is  regarded  as  greater  in  arterial  than  venous  blood. 

The  color  of  the  blood  is  the  first  physical  property  we 
notice.  This  is  a  beautiful  red  or  vermilion  in  the  arteries, 
modena  or  purple  in  the  veins,  and  still  darker  in  the  vena 
portae. 

Its  qucmtity  has  been  variously  estimated  by  differe'nt 
physiologists — the  extremes  being  8  pounds  for  the  lowest 
and  100  pounds  for  the  highest. 

The  calculations  of  Hofiman  and  Valentin  are  regarded  as/ 
coming  nearest  the  truth.    Hoffinan  makes  the  weight  of 
the  blood  to  the  whole  body  as  1  to  5 — hence,  an  individual 
weighing  150  pounds,  has  30  pounds  of  blood  or  nearly  4 
gallons. 

Its  smell  is  faint  and  peculiar,  and  has  been  compared  to  a 
fragrant  garlic  odor. 

The  taste  is  slightly  saline  and  peculiar. 

To  the  touch  it  is  viscid.  It  is  also  coagulable,  has  a  tem- 
perature of  about  98°  or  100°  Fahrenheit,  and  a  specific 
gravity,  when  compared  with  water,  of  1.0527  to  1.0800. 

In  reference  to  the  property  of  coagulation  in  the  blood, 
M.  Magendie  remarks  that  it  is  a  ^^fundamental  point  in 
the  theory  of  the  blood,  that  in  order  to  support  life  it  mujst 
be  coagulable,"  and  that  where  it  loses  this  property,  life 
must  cease  and  death  is  inevitable;  and  this  is  what  is 
believed  to  occur  in  all  those  destructive  epidemics,  as  the 
cholera,  plague,  and  yellow  fever,  the  blood  in  each  being 
in  a  fluid  state  and  not  capable  of  coagulation. 

A  variety  of  agents  are  found  to  destroy  this  property  in 
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the  blooi  The  lancet  in  frequent  bleedings,  putrid  water, 
the  poison  of  the  viper,  fumes  of  charcoal,  bicarb,  sodse, 
nitre,  digitalis,  with  many  others,  have  this  agency. 

But  there  are  fortunately  other  agents  which  have  a  ten- 
dency to  promote  coagulation,  and  to  arrest  the  disposition 
to  its  destruction.  Among  these  stands  at  the  head  of  the 
list  water,  then  sulphate  of  magnesia,  nitrate  of  silver,  &c. 

This  property  of  the  blood  being  of  such  great  import- 
ance in  the  preservation  of  health  and  life,  we  deem  it  not 
out  of  place  here  to  give  a  brief  summary,  from  the  ex- 
periments of  M.  Magendie,  of  all  those  agents  which  he 
found  to  aid  or  promote  this  principle  of  coagulation,  and 
all  those  which  destroyed  it. 

Under  the  first  head  of  agents  promoting  coagulation, 
are  arranged: 


Water, 

Seltzer  Water, 

Sugared  Water, 

Vichy  Water, 

Hydrochlorate  SodsB, 

Seidlitz  Water, 

"            Potassae, 

loduret  of  Potass, 

"             Ammonia, 

Tart.  Ant.  and  Potass, 

"            Baryta, 

Sulphat.  Magnesia, 

Bern  in  of  Ascites, 

Alcohol, 

Boracic  Acid, 

Cyanuret  of  Gold, 

Borax, 

"          Mercury, 

Nitrate  of  Silter, 

Hydrochlorate  and  Mannite 

Hydrosulphates  of  Potassa 

of  Morphia. 

and  Ammonia 

Second  daaa,  or  ageiUa 

which  destroy  coagidation. 

Sulphuric, 

Potassa, 

Hydrochloric, 

Tiime, 

Nitric, 

Ammonia, 

Tartaric, 

Sod®,          "i 

Oxalic, 

►  Acids- 

Potasses,      >  Carbonates. 

Citric, 

AmmonieB,  S 

Acetic, 

Potassae,      5 

Tannic, 

Lime,          >  Nitrates. 
Strychniae,  ) 

Hydrocyanic, 

Lactic, 

Sulphate  Morphia, 

Soda, 

Nicotine. 

The  gases  an 

d  wines  also 

modify  this  property. 
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Viscidity  is  another  property  of  the  blood  equally  im- 
portant with  its  coagulation;  for  the  same  authority  asserts 
that  the  circulation  is  due  to  this  property,  and  if  lost  or 
taken  away^  the  blood  is  arrested  in  its  course. 

He  states  the  remarkable  fact  that  if  we  attempt  to  in- 
troduce water  into  a  tube  of  extremely  small  diameter,  it 
will  not  enter,  no  matter  what  force  be  employed;  but  sim- 
ply add  a  certain  quantity  of  gum,  gelatine  or  any  mucila-' 
ginous  substance,  and  the  attempt  becomes  'immediately 
successful." 

The  blood,  however,  on  the  other  hand,  can  be  too  viscid, 
and  by  adhering  to  the  sides  of  the  vessels  mechanically 
obstruct  the  circulation. 

The  force  with  which  the  blood  presses  against  the  ar- 
teries, by  the  experiments  of  M.  Poiseuille,  is  nearly  the 
same  in  every  part  of  the  body. 

The  rapidity  of  the  blood  is  estimated  at  149.2  feet  per 
minute;  going  the  whole  roujid  of  the  circulation  in  about 
three  minutes;  requiring  in  this  time  about  240  beats  of 
the  heart,  each  beat  sending  forward  2  oz.  of  blood,  and  in 
one  hour  20  times  the  whole  weight  of  blood  in  the  body. 

There  are  other  physical  properties  of  the  blood,  as  elas- 
ticity, density,  cohesion,  &c.,  all  of  which  modify  its  char- 
acter,  and  through  it,  to  a  greater  or  less  extent,  the  differ- 
ent organs. 

Now  all  the  properties  just  enumerated  owe  their  exist- 
ence and  value  to  the  unalterable  relations  which  nature 
has  established  between  the  blood  on  the  one  hand,  and 
the  external  bodies  of  food,  atmospheric  air,  water  and 
temperature  on  the  other — which  relations,  if  we  violate, 
will  be  vindicated  by  a  proportionate  alteration  or  destruc- 
tion of  the  physical  properties  of  the  blood,  and  a  conse- 
quent proportionate  impairment  of  the  health  of  the  body. 

The  chemical  properties  of  the  blood  are  thus  given  by 
M.  Lecanu,  whose  analysis  is  regarded  as  among  the  most 
Accurate.    He  makes  25  distinct  substances,  to  wit: 
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Free  Oxygen,  Nitrogen,  Carbonic  Acid, 

Extractive,  PhosphurettedFat,  Cholesterin, 

Seroline,  Free  Oxalic  Acid, 

Margaric  Acid,        Carbonate  Sodas,      Albumen, 
Hydrocblor.  Potass,  Carbonate  Lime,      Water, 
Hydrochlor.  Sodae,   Carbonate  Magnes.  Fibrin,  [  Clot. 

Hydrocblor.  Am'a,  Lactate  Sodas,  Hasmatosin, 

Sulphate  Potass,     Fatty  Acid  Salt,      Globules, 
Yellow  Col.  Matter. 

Of  these  substances  the  sertmi  contains  the  water,  albu- 
men and  salts,  the  analysis  of  which  by  the  same  chemist 
is  in  1000  parts:  Water,  906;  Albumen,  78;  Animal  Matter, 
soluble  in  Water  and  Alcohol,  1.69;  Albumen,  combined 
with  Soda,  2.10;  Crystallizable  Fatty  Matter,  1.20;  Oily 
Matter,  1 ;  Hydrochlorate  Soda  and  Potassa,  6 ;  Sub.  Carb., 
Phosphat  SodaB  and  Sulphat.  Potassae,  2.10;  Phosphate  of 
Lime,  Magnesia,  2;  Iron,  Sub.  Carb.  Lime,  2;  Magnesia, 
0.91 ;  loss,  1. 

The  Crassamentum  contains  the  fibrin  and  coloring  mat- 
ter. Fibrin,  known  by  the  names  of  coagulable  lymph  and 
fibre  of  the  blood,  is  the  basis  of  muscle,  and,  according  to 
Berzelius,  in  100  parts,  has  Carbon,  63.360;  Oxygen,  19.666; 
Hydrogen,  7.021;  Nitrogen,  19.934.  The  coloring  matter 
contains  iron,  which  is  found  in  the  red  globules. 

MICROSCOPIC  EXAMINATION  OF  THE   BLOOB. 

Fio.  2.  Under  the  microscope,  nu- 

merous little  red  particles, 
termed  globules,  or  corpus- 
Vft  cula,  are  observed. 
p^%^B  M|^  The  form  of  the  globules 

Wm^     O  ^   jg        varies  in  different  animals; 

l^^0  €^P  ^^  ^^^  ^^^  ^^^  ^^^  mammalia 

it  is  circular  and  flattened, 

with  a  cup-like  depression  on  both  surfaces,  while  in  birds, 

reptiles  and  fishes  the  form  is  elliptical 

FiouRB  2.  h  represents  the  blood  corpuscle  as  seen  within  the  focus  of  the 
microscope ;  «  shows  it  when  bejond  the  focus.    Magnified  400  diameters. 
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The  size  varies  equally  with  the  form.  In  amphibia  they 
are  regarded  as  the  largest;  in  birds  and  fishes  next  in 
size^  and  in  mammalia  smallest.  The  human  globules  are , 
about  one-fourth  the  size  of  those  of  the  frog.  They  are 
larger  in  the  embryo  than  the  adult,  and  are  made  to 
measure  from  the  1-5000  to  the  1-3000  of  an  inch,  though 
the  size  often  yaries.  The  globules  or  corpuscles  of  the 
frog  show,  under  the  microscope,  that  their  structure  con- 
sists of  a  membranous  envelope — thin,  transparent  and 
vesicular— enclosing  a  nucleus,  seemingly  solid,  and  having 
the  colored  matter  surrounding  this  nucleus  and  placed 
between  it  and  the  envelope.  The  nucleus  is  regarded  as 
about  one-third  of  the  length  of  the  corpuscle.  The  envel- 
ope is  found  to  be  highly  elastic,  and  both  it  and  the  col- 
oring matter  are  considered  to  be  quite  soft  and  yielding  in 
their  nature. 

The  structure  of  the  human  globule  is  believed  by  some 
to  have  a  similar  envelope,  nucleus  and  coloring  substance, 
as  in  the  frog,  though  others  consider  it  extremely  ques- 
tionable whether  the  blood  corpuscle  in  man,  or  any  of  the 
mammalia,  have  any  nucleus  at  all,  and  are  therefore  dis- 
posed to  deny  its  existence  in  these  animals.  The  nucleus 
is  generally  seen  in  the  centre  of  the  corpuscle.  Besides  the 
red  corpuscle,  there  is  another  kind  called  the  pale  or  color- 
less  corpusde.  These  are  found  to  be  fewer  in  number, 
larger,  and  to  vary  less  in  size  and  shape  than  the  red.  As 
their  name  implies,  they  are  destitute  of  color  and  specifi- 
cally lighter  than  the  red. 

The  globules  are  suspended  in  the  liquor  sanguinis,  their 
natural  fluid,  without  alteration.  Water  dissolves  the  col- 
oring matter,  leaving  the  nucleus;  acetic  acid  changes  the 
form  as  well  as  dissolves  the  coloring  matter;  and  liquor 
potassee  dissolves  both  coloring  matter  and  nucleus. 

Thus  the  blood  is  seen  to  consist  of  many  chemical  and 
microscopical  elements,  each  and  all  of  which  are  adapted 
the  one  to  the  other,  in  precise  and  definite  proportions,  to 
constitute  health;  and  to  add  to,  abstract  from  or  alter  in 
any  way  the  natural  relation  between  any  two  or  more, 
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would  be  to  produce  disorder  and  disease,  primarily  in  the 
blood  itself,  and  secondarily  in  the  organs. 

VITAL  PROPERTIES  AND  RELATIONS  OF  THE  BLOOD. 

Dr.  John  Hunter  stands  prominent  in  demonstrating 
the  vitality  of  the  blood.  The  analogy  of  the  fresh  egg 
furnished  one  of  his  strongest  proofs,  showing  that  vitality 
can  be  connected  with  the  fluids  where  there  is  no  visible 
organization  present. 

The  fresh  egg  may  be  exposed  for  weeks  with  impunity 
to  a  temperature  that  would  certainly  putrify  the  stale 
egg.  The  hen,  whose  period  of  incubation  is  three  weeks, 
keeps  her  eggs  at  a  temperature,  it  is  said,  of  105  degrees, 
yet  when  the  chick  is  hatched  the  yolk  is  perfectly  sweet. 

This  remarkable  power  of  resistance  to  heat  in  the  fluid 
of  the  egg,  could  be  attributed  to  nothing  but  its  vitality. 
Its  power  of  resisting  cold  is  equally  great.  Mr.  Hunter 
exposed  an  egg  to  17°  and  15°  of  Fahrenheit,  and  found  it 
took  half  an  hour  to  freeze  it.  When  thawed  and  again 
exposed  to  a  temperature  of  25°  it  froze  in  one  half  the  time. 

A  fresh  egg,  and  one  previously  frozen  and  again  thawed, 
were  placed  in  a  cold  mixture  of  25°  Fahrenheit:  the  egg 
that  had  been  frozen  was  again  frozen  25  minutes  sooner 
than  the  fresh. 

Fresh  drawn  blood,  and  blood  that  had  been  frozen  and 
then  thawed,  by  similar  experiments,  showed  the  same  re- 
sults— all  leading  to  the  same  inference  of  the  blood's 
vitalitv. 

Another  proof  of  the  blood's  vitality,  is  its  preserving 
the  fluid  state  while  circulating  in  the  vessels;  for,  on  be- 
ing removed  from  the  body,  coagulation,  it  is  well  known, 
very  soon  occurs.  And  it  occurs,  not  because  the  blood  is 
at  rest  and  ceases  to  circulate,  for  experiment  shows  that 
if  it  be  kept  at  the  same  temperature;  and  have  the  same 
rapidity  in  a  dead  tube  as  in  the  living,  it  will  still  become 
solid,  proving  that  its  fluidity  in  the  body  must  be  owing 
to  vital  agency. 
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Coagulation  of  the  blood  itself  has  been  brought  forward 
as  a  proof  of  its  vitality;  for  from  the  experiments  of  Hunter 
and  Magendie,  neither  cold  nor  heat,  rest  nor  motion,  nor 
any  other  known  agency,  seems  to  prevent  the  blood  from 
coagulating.     This  process  is  therefore  regarded  as  vital. 

The  Automatic  motion,  observed  among  the  blood  corpus- 
cles, is  thought  to  be  further  proof  of  the  blood's  vitality. 
This  motion,  however,  by  others  is  considered  a  delusion. 

The  last  proof  we  shall  here  present  of  the  blood's  vitality, 
is  its  vivifying  influence  on  the  whole  body,  which  point 
illustrates  its  vital  relations. 

There  is  no  part  of  the  body  where  the  blood  does  not 
circulate,  and  in  which  it  is  not  distributed ;  hence  every 
portion  must  be  directly  related  with  it.  And  so  close  is 
this  relation  and  dependency,  that  if,  by  ligature,  ampu- 
tation, or  any  other  cause,  the  blood  be  prevented  from 
reaching  any  organ  or  part,  that  organ  or  part  will  inevi- 
tably die.  But  allow  the  blood  to  circulate  in  and  through 
it,  and  it  becomes  refreshed,  and  exhibits  again  all  the 
sensible  proofs  of  vitality. 

Hence  the  necessary  inference,  that  vitality  must  be  con- 
nected with  the  blood — that  this  vitality  is  conveyed  in  the 
round  of  the  circulation  to  every  portion  of  the  body — and 
further,  that  all  the  solids  themselves  owe  the  existence 
and  continuance  of  their  own  vitality  to  the  supply  of  this 
fluid. 

The  Formation  of  the  Blood  is  the  last  point  we  propose 
to  notice: 

The  Chyle  and  Lymph  are  the  great  sources  from  whence 
the  materials  for  the  formation  of  blood  are  derived. 

The  Chyle,  formed  from  our  food  and  drinks  by  the  process 
of  digestion,  and  found  iu  the  upper  part  of  the  small  intes- 
tine, is  taken  from  thence  by  the  Lacteals,  and,  through  the 
thoracic  duct,  conveyed  into  the  circulation,  and  thence  on 
to  the  Lungs,  where  its  formation  into  blood  is  finally 
effected. 

Organs  are  regarded  as  the  special  instruments  or  means 
for  the  formation  of  blood  in  the  higher  order  of  animals* 
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As,  for  instance,  the  Lungs  give  the  blood  its  color — here 
elements  are  thrown  oflf  and  others  received.  The  digestive 
tube,  as  already  mentioned,  performs  the  initiatory  steps 
in  its  formation — ^and  the  organs  of  excretion  are  so  many 
purificators  in  the  process. 

But  we  have  blood  formed  where  there  is  no  organ  or  set 
of  organs  to  account  for  it — as  in  the  egg.  All  we  see  is 
the  germinal  membrane,  which  has  the  power  of  assimila- 
ting the  fluids  of  the  egg  to  itself,  and  converting  them 
both  into  blood  and  organized  vessels. 

"This  fact,"  says  Professor  MuUer,  "teaches  us  that  we 
must  not  expect  to  discover  the  process  of  the  formation  of 
the  blood  and  red  particles  in  any  special  organ  of  the 
adult"  "Indeed,"  he  continues,  "it  is  very  probable  that 
in  the  adult  the  chyle  is  converted  into  blood  under  the 
same  general  vital  conditions  which  are  in  action  in  the 
incubated  egg."  From  this  it  would  seem  that  nature  has 
not  assigned  the  formation  of  the  blood  solely  to  any  par- 
ticular part  or  organ  of  the  body.  But,  in  the  language 
of  Dr.  Stevens,  "when  more  agents  than  one  are  concerned 
in  the  production  of  certain  effects,  we  ought  not  to  con- 
sider any  one  link  in  the  chain  as  the  sole  cause,  for  all 
the  animal  functions  act  in  a  circle,  and  are  mutually 
dependent  upon  each  other." 


CHAPTER  III. 

THE   CELLULAR   TISSUE. 

ANALYSIS. 

tTIITGTURBy    KZTBirr,    FORM,    QUANTITT,   CONflf TBNC7,   CONTINUITT — BXTBRNAL 
AKD   INTBRMAL   CELLULAR   TISSUE — RELATIONS,   USES,  DEYELOPMENT. 

Cellular  Tissue  (called  also  Areolar  and  uniting  Tissue) 
consists  of  filaments  of  white,  soft  layers,  intermixed  and 
interwoven  in  different  ways,  so  as  to  form  an  arrangement 
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of  cells — hence  the  name  Cellular — these  cells  are  of  varied 
size  and  shape,  and  all  communicate. 

The  most  teautiful  specimen  of 
this  tissue  is  seen  in  the  anterior 
mediBstinum  after  throwing  Isack 
*  the  sternum.      Here 

the  cells  are  very  dis- 
tinct, though  in  other 
places  they  are  so 
compact  as  to  appear 
membranous.  The 
extent  of  the  cellular 
tissue  is  commensurate  with  that  of  the  entire  body  and  its 
various  organs.  It  is  found  beneath  the  common  integu- 
ments, as  extensive  as  the  skin  itself,  forming  a  general 
external  layer,  called  the  subcutaneous  cellular  tissue.  It 
likewise  surrounds  every  organ,  and  every  part  and  fibre 
belonging  to  each  organ.  In  a  word,  there  is  no  part 
where  it  is  not  to  be  seen;  and  it  may  very  properly  he 
termed  the  matrix  or  soil  in  which  germinate  and  expand 
all  the  other  structures. 

Bordeu,  in  consequence  of  its  peculiar  connections,  styles 
it  a  Cellular  atmosphere. 

The  form  of  this  Tissue,  as  just  stated,  is  Cellular,  but  in 
addition  to  this  special  form,  it  has  another  and  more  varied 
one,  which  it  derives  from  its  intimate  relationship  with 
the  whole  body  and  its  different  parts,  so  that  if  this  Tis- 
sue could  be  separated  entire  from  every  part  and  organ,  it 
would  present  a  perfect  outline  of  the  whole  system.  It 
would  then  be  seen  to  form  a  series  of  moulds  or  chambers, 
each  varying  in  size,  and  adapting  itself  to  the  organ  to  be 
accommodated. 

Around  the  fasciculi  of  muscle,  it  takes  the  form  of  little 
tubes,  as  numerous  as  the  muscular  fibres  themselves— con- 
nected with  hollow  organs,  it  puts  on  the  form  of  a  mem- 

Fio.  3.  ■  Arrangement  of  fibres  in  AreolarTiuue— magniGed  135di*me(era. 
b  Cells  being  developei]  into  Cellular  Tiuue. 


THE  CEIiLULAB  TISSUE.  77 

branoufl  cavity — and  around  glands  and  their  granules,  it 
is  more  or  less  round. 

The  quarUity  of  this  tissue  varies  according  to  its  situation 
in  the  body,  and  the  period  of  life  in  which  it  is  examined. 

In  the  cranium  and  spinal  cavity,  there  is  very  little;  on 
the  surface  of  the  head  and  face  and  in  the  orbits,  there  is 
more;  about  the  trunk,  both  externally  and  internally,  it 
is  abundant,  and  particularly  in  the  mediastinum,  within 
the  thorax,  around  the  kidneys  and  rectum,  and  within 
the  abdomen  and  pelvis.  In  the  extremities  it  is  also 
abundant,  particularly  in  the  axilla  and  groin. 

The  quantity  seems  to  be  regulated  as  a  general  rule,  ac- 
cording to  the  motion  of  the  part — the  greater  the  motion, 
the  more  of  this  tissue  is  present;  the  kidneys,  rectum  and 
some  other  parts,  it  is  true,  are  exceptions. 

The  quantity  in  infancy  is  greater  than  in  the  adult — it  is 
also  more  abundant  in  women  than  in  men — and  in  the 
lymphatic  than  in  the  bilious  temperament. 

The  oonaistency  equally  varies  with  the  quantity — ^but  the 
firmness  is  not  found  in  a  ratio  with  the  quantity — as  in  the 
mediastinum  and  around  the  kidneys,  where  it  exists  in  large 
quantities,  it  is  exceedingly  fine,  delicate,  easily  torn,  and 
having  but  a  slight  degree  of  consistence;  whereas,  in  the 
fdsda  lata  of  the  thigh,  the  palmar  and  plantar  fascia  of 
the  hand  and  foot,  it  presents  an  extraordinary  firmness 
and  degree  of  strength. 

The  continuity  of  the  cellular  tissue  can  be  traced  through- 
out the  body.  The  foramina  of  the  cranium  are  the  means 
of  communication  between  the  internal  and  external  por- 
tions of  the  head  and  face — ^from  the  face  it  is  continued 
down  the  neck  upon  the  external  surface  of  the  chest — then 
through  the  upper  opening  in  the  thorax,  it  enters  this  cavi- 
ty, covering  its  difierent  viscera;  from  this  it  descends  along 
the  oesophagus  and  through  the  openings  in  the  diaphragm, 
into  the  abdomen  and  pelvis,  from  whence  it  is  traced  under 
the  crural  arch  and  foramina  of  the  pelvis,  continuous  with 
that  belonging  to  the  extremities. 

It  has  been  divided  into  the  external  and  internal  cellu- 
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lar  tissue,  the  former  giving  the  general  covering  to  the 
body,  surrounding,  separating  and  connecting  its  different 
parts,  while  the  latter  enters  into  and  forms  an  essential 
part  of  their  structure. 

The  relations  of  the  cellular  tissue  are  of  two  kinds — the 
one  with  organs,  one  of  whose  surfaces  is  free,  as  the  skin, 
serous  and  mucous  structures,  and  the  other  with  organs 
where  the  attachment  is  all  around. 

The  adhesion  of  this  tissue  varies  in  different  parts.  Be- 
neath the  hairy  scalp,  it  is  with  difficulty  separated  from 
the  aponeurosis  and  muscles  below — and  along  the  middle 
line  of  the  body,  as  upon  the  nose,  the  lips,  linea-alba,  and 
spinous  processes,  it  is  considered  more  adherent  than  at 
any  other  points — while  in  the  face,  trunk  and  extremities 
it  is  quite  free  and  loose. 

The  cellular  tissue  allows,  by  its  properties  of  elasticity 
and  flexibility,  the  movements  of  the  several  parts  to  be  per- 
formed readily,  the  one  upon  the  other — ^which  properties 
themselves  are  preserved  by  the  presence  of  the  serum 
within  its  substance. 

In  addition  to  its  mobility,  this  tissue  has  other  uses. 
The  mucous  membrane,  as  that  of  the  stomach,  intestines 
and  bladder,  connects  with  the  muscular  fibres  that  sur- 
round it — and  in  the  serous  membranes  it  permits  that 
expansion  and  easy  motion  we  observe  in  many  of  the 
viscera. 

The  organic  element  of  cellular  tissue,  is  mostly  gelatin. 
Its  development,  from  microscopic  observations,  commences 
with  the  nucleated  cell,  which  becomes  transformed  and 
elongated  into  fibres,  and  finally  into  a  fasciculus  of  ex- 
tremely delicate  fibres. 

It  is  readily  regenerated  when  destroyed. 


ABIBPOSE  TISSUE. 
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ADIPOSE   TISSUE. 

The  fat  was  formerly  supposed  to 
be  a  secretion  from  the  cellulat  tis- 
sue^ and  that  its  cells  were  the  places 
of  deposit.  The  opinion  of  Hunter 
and  Beclard^  that  there  was  a  dis- 
tinct apparatus  for  this  secretion, 
the  microscope  now  proves  to  be 
correct. 

It  reveals  the  vesicles  or  cells  (fig. 
4)  entirely  distinct  from  those  of 
the  cellular  tissue,  in  having  no  com- 
munication, and  by  retaining  the  fat 
in  their  sac-like  shape,  so  as  to  com- 
pletely prevent  its  changing  its  place,  as  is  the  case  in  the 
fluids  of  the  cellular  tissue. 

The  fat  cells  are  found  scattered  at  wide  intervals,  in  the 
cellular  tissue,  and  also  collected  in  clusters  at  different 
points  in  this  same  structure. 

Indeed  they  are  almost  commensurate  with  the  cellular 
tissue,  if  we  except  the  interior  of  the  cranium,  the  b§,ll  of 
the  eye,  the  ear,  the  nose,  the  penis,  the  eyelids,  and  the 
substance  of  glands,  where  they  are  wanting. 

The  parietes  of  the  fat  vesicle  are  very  delicate  and  sur- 
rounded with  blood  vessels,  forming  a  net  work,  from  which 
is  secreted  the  fat  deposited  in  the  cell. 

The  fat  exhibits  striking  differences  at  different  periods 
of  life.  In  the  foetus  and  infancy,  it  is  more  liquid  and 
transparent  than  in  the  adult,  when  we  find  it  more  firm 
and  of  a  yellowish  color. 

Its  quantity,  as  regards  position,  is  just  the  reverse  in 
certain  organs  in  youth  and  adult  age. 

The  skin  of  the  infant  abounds  with  fat,  causing  the 
roundness  and  plumpness  so  constant  at  this  period — while 
observations  show  there  is  very  little  about  the  heart, 
kidneys,  omentum,  rectum,  and  other  internal  parts. 


^   Fig.  4.  EsbibiU  the  cells  of  adipose  tissue^magnified  135  diameters. 
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In  the  adult,  on  the  contrary,  the  fat  lessens  in  quantity 
and  in  many  instances  entirely  disappears  from  beneath  the 
skin — while  it  collects  in  large  quantities  about  the  heart, 
kidneys,  omentum,  &c. 

The  71868  of  the  fat  vary  with  its  situation.  Beneath  the 
skin,  it  covers  the  projections  of  bones,  thereby  increasing 
the  rotundity  and  adding  beauty  to  the  form.  In  the  or- 
bits it  serves  as  an  elastic  cushion  for  the  eye  to  roll  upon. 
In  the  palms  of  the  hands  and  soles  of  the  feet,  it  prevents 
injury  to  the  skin  from  pressure — and  in  being  a  bad  con- 
ductor of  caloric,  it  assists  in  preserving  the  body  of  uniform 
temperature,  while  in  nutrition,  it  is  regarded  as  the  great 
store-house  of  supply,  during  the  wasting  process  of  pro- 
tracted disease. 

THE    SEROUS   TISSUE. 

ANALYSIS. 

IDEKTITT  WITH  CELLULAR  TISSUE,  FORM,  DIT1SI0KS»   REFLECTIONS,   STRUCTURE, 

FUNCTIONS. 

The  serous  tissue  has  been  brought  under  the  same  head 
with  the  cellular,  being  regarded  by  the  highest  authorities 
as  a  modification  of  the  same. 

The  inflation  of  the  subjacent  cellular  texture  with  air, 
reduces  the  serous  membrane  to  the  same  form — protracted 
maceration  has  the  same  effect  with  greater  certainty: 
when  the  cellular  tissue  is  inflated,  the  parietes  of  the  cell 
strongly  resemble  the  finest  parts  of  the  serous  tissue — as 
seen  in  the  arachnoid  membrane.* 

There  is  a  further  identity  of  functions  and  affections — 
exhalation  and  absorption  being  performed  in  each,  and 
dropsy  passing,  it  is  said,  readily  from  the  one  to  the 
other. 

The  form  of  the  serous  tissue  is  that  of  a  shut  sack.  It 
is  divided  into— 

1st.  The  serous  tissue  proper,  as  the  peritoneum,  plura, 
tunica  arachnoids,  and  tunica,  vaginalis,  situated  in  the 
abdomen^  thorax^  cranium,  and  upon  the  testicle. 
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2d.  The  synovial  membranes. 

3cL  The  burssB  mncossB. 

The  fcrm  of  the  serous  tissue  has  been  stated  to  be  that 
of  shut  sacs — ^this  is  true  of  all  except  the  peritoneum  of  the 
female,  which  is  open  at  the  extremity  of  the  fallopian  tubes. 
These  sacs  all  line  the  various  cavities  in  which  they  are 
found,  and  are  thence  reflected  upon  the  various  organs 
and  viscera.  These  reflections  have  different  names,  ac- 
cording to  their  situation,  uses,  attachments,  &c.,  as  the 
omentum  gastro-hepaticum  or  minus,  omentum  gastro- 
colicum  or  majus,  gastroHsplenicum,  mesentery,  meso-colon, 
meso-rectum,  the  ligaments  of  the  liver,  the  broad  liga- 
ments of  the  uterus,  the  ligaments  of  the  bladder,  &a,  all 
of  which  are  the  names  of  so  many  reflections  of  perito- 
neum, illustrating  its  position  and  connection  with  the 
stomach,  liver,  intestines  and  other  organs. 

The  serous  tissue,  with  some  few  exceptions,  forms  a 
complete  investment  to  all  the  organs  and  parietes  of  cavities 
with  which  it  is  connected ;  that  portion  surrounding  the 
walls  is  the.  parietal,  that  covering  the  several  organs  is 
the  visceral  layer.  Its  continuity  as  one  unbroken  mem- 
brane, except  the  female  peritoneum,  is  admitted  by  all 
anatomists,  and  it  is  said  to  have  been  successfully  dis- 
sected, entire  and  complete,  without  the  slightest  rupture, 
from  the  abdominal  cavity  and  its  various  organs,  by  one 
Nicholas  Massa. 

How  the  peritoneum,  pleura,  &c.,  shall  cover  the  several 
viscera,  and  yet  these  same  viscera  be  upon  the  outside  of 
its  cavity,  is  often  a  difficulty  with  the  young  beginner  in 
anatomy.  The  comparison  with  the  double  night-cap,  is 
used  as  an  easy  and  familiar  illustration.  That  part  of 
the  cap  which  covers  and  fits  close  to  the  head,  represents 
the  peritoneum  covering  the  different  organs,  while  the  por- 
tion that  floats  loose  above  the  head,  and  is  external,  repre- 
sents the  peritoneum  lining  the  interior  abdominal  walls. 
Now  it  is  plain  that  the  head,  though  covered  by  the  cap, 
is  not  in  its  proper  cavity,  but  on  the  outside.  And  so  with 
the  peritoneal  sac^  all  the  organs  are  upon  the  outside^  and 
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obtain  a  covering  by  protruding  into  or  pushing  this 
membrane  before  them  into  its  cavity. 

The  structure  of  the  serous  tissue  consists  of  thin,  white, 
transparent  membranes,  composed,  according  to  Muller,  of 
fibres,  like  the  cellular  tissue,  collected  into  bundles,  and 
forming  a  membrane.  It  has  two  surfaces,  the  one  at- 
tached, the  other  free.  The  free  surface  is  smooth,  pol- 
ished, and  constantly  lubricated  by  an  albuminous  fluid, 
which  thus  allows  the  free  motion  of  the  several  organs 
upon  each  other;  and  the  microscope  shows  that  this  free 
surface  is  covered  by  an  epithelium,  formed  of  flattened 
scale-like  cells,  as  the  epidermis — ^polygonal  or  tesselated, 
and  having  each  a  nucleus  in  its  centre.  Some  of  these 
cells  are  seen  to  elongate  into  hair-like  filaments  called 
cilia,  which  are  in  constant  vibration,  and,  as  supposed, 
intended  to  prevent  stagnation  of  the  fluids  with  which 
they  are  in  contact. 

The  Synovud  Membranes  are  simply  serous  sacs  of  smaller 
size  found  about  the  different  joints.  They  line  the  in- 
ternal surface  of  the  capsular  ligaments,  and  are  thence 
reflected  upon  the  cartilages  covering  the  articular  ends  of 
the  bones.  They  are  also  seen  under  the  annular  liga- 
ments, around  tendons  and  beneath  fascisa.  The  synovial 
fluid  differs  from  the  serous  in  being  more  viscid. 

The  BurscB  Mucoscb  forms  the  third  division  of  the  serous 
system,  and  are  also  modifications  of  the  cellular  tissue. 
They  consist  of  serous  sacs,  most  generally  placed  between 
muscles  and  tendons  and  bones,  and  in  connection  with 
articular  cavities  and  ligaments.  They  secrete  a  fiuid 
for  lubricating  the  parts  with  which  they  are  in  contact 
Mr.  Hooper  enumerates  the  following:  The  head  has  4; 
the  shoulder  joint  11;  elbow  joint  4;  wrist  and  hands  15; 
hip  joint  12;  knee  joint  6;  the  foot  10 — ^making  62  bur- 
ses mucoB89  to  the  whole  body,  besides  others  more  irregular 
in  their  distribution. 

The  functions  of  the  serous  tissue  are  those  of  secre- 
tion, exhalation,  and  absorption.  The  fiuid  secreted  is 
designed  to  allow  free  and  easy  motion  among  the  several 
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TiBoera,  between  the  tendons  and  bones,  and  at  tbe  several 
joints.  Morbid  accumulations  of  this  fluid  constitute  sey^ 
eral  varieties  of  dropsy — as  ascites  in  the  peritoneum, 
hydrothorax  in  the  pleura,  hydrocele  in  the  tunica  vaginis 
testis,  &C. 

A  variety  of  opinions  have  been  entertained  as  to  the 
uses  of  the  different  peritoneal  reflections,  particularly  the 
omentum  majus.  But  as  they  are  mostly  fanciful,  we  will 
only  mention  one,  which  seems  to  be  the  most  rational 
explanation,  and  that  is,  that  they  allow  of  the  free  ex- 
pansion of  the  organs  with  which  they  are  connected — as 
the  omentum  majus,  during  the  reception  of  food,  permits 
the  safe  enlargement  of  the  stomach,  and  the  broad  liga- 
ments, during  gestation,  that  of  the  uterus. 

The  sensibility  of  this  tissue  is  remarkably  obtuse  in  the 
healthy  state,  but  when  inflamed  causes  the  most  acute 
pain. 


CHAPTER  m. 

THE  VASCULAR   TISSUE. 

ANALYSIS. 

OBJSCT,  DKFUnTlOK   OF    CiaCVLATlOK,  DiTlflOtfy  tITUATIOK,    FORM,  AKASTOMO- 

fBSy  DlfTRlBVTlOW,    RELATIONS,   DSTKLOPMENT. 

Thb  great  object  of  the  vascular  tissue  is  to  convey  the 
nutritive  fluid  to  every  part  of  the  body,  to  supply  the  ma- 
terials of  its  growth  and  renovation,  as  well  as  to  remove 
those  of  its  decomposition  and  waste.  The  performance  of 
this  duty  is  styled  circulation,  from  the  fact  that  the  blood 
beginning  at  the  heart  and  going  to  every  portion  of  the 
system,  and  then  back  again  to  the  heart,  moves  as  it  were 
in  a  circle;  hence  it  is  said  to  circulate;  and  the  function 
itself,  as  just  stated,  is  called  the  circulation. 

The  heart,  arteries  and  veins  constitute  the  parts  be- 
longing to  the  circulation  proper — the  first  being  the  cen- 
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tr&l  organ  for  propelling  the  blood,  the  second  conreying 
it  to  every  part  of  the  system,  while  the  third  retunu  it 
back  again  to  the  heart. 

Besides  this  general  circulation,  there  is  also  distin- 
guiBhed  the  pulmonary,  the  portal,  the  capillary  and  the 
lymphatic  circulations. 

The  Toscular  tissue  belonging  to  each  of  these  circula- 
tions will  be  examined  in  the  order  of  their  deTelopment, 
which  physiology  shows  to  be — 

1.  The  Capillary. 

2.  The  Portal. 

3.  The  General. 

4.  The  Pulmonary. 

6.  The  Lymphatic,  an  appendage  to  the  blood  circulation. 

THW  CAPnJiABT  TIUBUB. 
Fia.  5. 


The  capillary  tissue  (from  capillus,  a  hair,)  is  eituated 
between  the  arteries  and  the  veins,  at  the  tennination  of 
the  one  and  the  commencement  of  the  other. 

Fi«.  5  ihowt  tlie  e«pi1]iaTiH  betwMo  the  termiMtion  of  the  artarie*  ud  Um 
eoniD«noeBMil  rf  the  Taint  in  ft  frog-i  foot.  Htnlfiod  Hum  dumetera.  •■ 
ttwnim;  WUMuleriM. 
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The  precise  point  of  separation  is  not  deteriAined;  hence 
this  tissue  is  viewed  as  a  system  of  vessels  belonging  neither 
to  the  arteries  nor  the  veins,  but  one  std-generiSy  and,  ac- 
cording to  Bichat,  independent  in  its  action. 

The  microscope  reveals  the  capillary  tissue  to  consist 
of  a  multitude  of  very  minute,  hair-like  vessels,  having 
distinct  parieties,  and  assuming  the  form  of  a  net-work. 
Though  this  is  the  general  form,  there  is  found  to  be  some 
variation  from  the  different  sizes  of  the  meshes,  and  from 
their  being  elongated  or  not.  The  capillary  arrangement 
in  the  small  intestines,  according  to  Soemmering,  is  arbor- 
escent; in  the  muscles  a  bunch  of  twigs;  in  the  tongue  a 
hair  pencil;  in  the  liver  a  star;  in  the  schneiderian  mem- 
brane a  trellis-work;  in  the  choroid  plexus  of  the  brain, 
and  testicle,  a  lock  of  hair;  in  the  kidneys  glomerulate. 
The  capillaries  are  the  minutest  tubes  in  the  body,  con- 
sisting, says  Beclard,  of  thin,  soft,  transparent  walls;  and, 
according  to  MuUer,  having  a  mean  diameter  of  1.3700  to 
1.1850  of  an  inch,  allowing  sufficient  space  for  the  free 
passage  of  the  blood  globules,  which  are  only  from  the 
L5000  to  the  1.3000  of  an  inch. 

The  structure  of  the  capillaries  is  regarded  by  Schwann 
as  fibrous,  the  same  as  the  larger  vessels,  and  their  con- 
tractile power  experiments  demonstrate  to  be  far  greater. 

The  capillaries  are  not  equally  abundant  in  every  por- 
tion of  the  body.  The  quantity  is  estimated  by  injections, 
congestions  and  inflammations.  An  opinion  prevailed  that 
the  whole  body  was  made  up  of  blood-vessels,  from  the  very 
minute  injections  of  the  celebrated  Buysch.  The  micro- 
scope, however,  shows  that  various  parts  of  the  body  are 
more  vascular  than  others,  and  that  there  are  some  en- 
tirely destitute  of  any  vessels  whatever.  The  mesentery, 
or  the  web  of  the  frog's  foot  under  the  microscope,  pre- 
sents its  most  minute  capillaries,  those  admitting  but  one 
globule,  as  separated  by  a  considerable  space,  while  in  the 
mucous  membrane,  belonging  to  the  organs  of  respiration, 
in  the  same  animal,  it  has  been  observed  to  be  impossible 
to  stick  a  very  fine  needle  without  opening  several  of  these 
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vessels.  The  skin  of  man  also  shows  that  there  is  no  point 
on  its  surface  that  can  he  pricked  without  drawing  blood. 
The  mucous  membranes  are  as  abundantly,  if  not  more  so, 
supplied  with  capillary  vessels  than  the  skin.  The  cartil-? 
ages,  epidermis  and  hair  are  not  penetrated  by  injection, 
and  show  no  blood-vessels  whatever.  The  ligamentous 
structure,  the  dura-mater,  periosteum,  &c.,  have  few  blood- 
vessels. 

The  question  here  arises,  if  these  parts  have  few  or  no 
blood-vessels,  how  do  they  gro^f  and  how  are  they  nour- 
ished? The  answer  to  this  question  led  Bichat  to  believe 
and  assert  that  there  was  another  kind  of  capillaries  be- 
sides the  sanguineous,  which  carried  the  serous  or  colorless 
portions  of  the  blood  to  tlpie  white  structures,  and  which 
he  called  exhalants.  The  existence  of  exhalant  vessels  has 
never  been  satisfactorily  demonstrated,  though  admitted 
by  many  to  exist.  The  lymphatic  capillaries  come  under 
the  same  head,  both  of  them  being  considered  equally  ne- 
cessary for  development  and  support  to  the  white  organs, 
as  the  sanguineous  capillaries  are  to  all  other  parts. 

Various  agents  are  capable  of  acting  on  the  capillaries, 
producing  contraction  and  dilatation,  and  these  may  be 
mechanical,  chemical  or  mental. 

The  principal  functions  of  the  capillaries  are  those  of 
nutrition  and  secretion,  and  their  independent  action,  ac- 
cording to  Bichat,  that  of  carrying  on  their  own  circula- 
tion without  the  heart,  and  also  of  giving  the  impulsive 
power  to  the  veins. 

This  independent  action  in  the  capillary  system,  if  one 
part  of  the  body  can  in  any  sense  be  said  to  be  indepen- 
dent of  every  other  part,  seems  most  likely  true,  as  there 
are  some  animals  low  in  the  scale  of  being,  which  are 
entirely  without  heart  and  blood  vessels,  and  possess  no 
other  kind  of  circulation  but  the  capillary,  which  is  re- 
garded as  the  primitive  or  fundamental  circulation. 
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The  portal  by 
some  phy  Biologists, 
is  considered  the 
primary  circuls- 
tion. 

Meckel  retnarkfl, 
L  *'we  are  deficient 
]  in  exact  ohaerva- 
j  tions  relatively  to 
what  parte  of  the 
TflBCular  Byatem  are 
formed  first,  either 
in  man  or  in  the 
mammalia.  Never- 
theless, we  may  ad- 
mit, as  almost  cer- 
tain, that  the  veins 
appear  tefore  the 
arteries,  and  that 
the  first  are  those  of  the  nmbilical  vesicle— for  it  is  proved 
in  birds  that  the  vitelline  veins,  and  particularly  the  om- 
phalo-mesenteric,  ere  soonest  developei  Now,  the  nmbili- 
cal  vesicle,  in  man,  corresponds  exactly  with  the  viteUine 
sac  of  birds." 

"As  to  the  mode  of  development  of  the  vessels,"  continues 
thifl  Anatomist,  "we  learn  the  following  from  what  oocors 
in  the  egg.  When  at  some  distance  from  the  embryo,  we 
see  in  the  membrane  of  the  yolk,  which  is  at  first  homoge- 
neous, certain  rounded,  circumscribed  rents,  which  are  filled 
with  a  mass  more  fluid.  These  rents  are  at  first  entirely 
separated  from  each  other,  and  appear  like  islands  in  the 
Fio.  6.  The  Tem-portanim-Hi  inferior  roMentorlc  Teio.  b  The  pincreM. 
c  The  iplenk  Teio.  i  The  spleen.  •  Gastric  Teini  nDilioK  »'^  *••"  H)leDio. 
/Baperi«B»ieDtericTein.  g  Descending  portion  of  duodeDum.  k  TransTerte 
pottioD.  I  V«n>  porttrum.  j  HepiUo  trtery-  t  Du«"«  commonii,  otoi»- 
4ochu«.  I  DiiUioo  «f  teuels  md  duct  *t  the  tniosTene  fiwure  of  the  lerer. 
m  CjiUc  duet. 
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rest  of  the  mass — new  leu^unaa  are  gradually  formed  in  the 
substance  of  the  membrane  of  the  yolk,  which  increase  the 
number  of  islands,  and  give  rise  to  a  fine  net  work  of  ves- 
sels, which  ramify  exceedingly — these  soon  contain  real 
blood,  instead  of  the  clear,  thin  fluid  which  first  filled  them. 
This  vascular  net-work  is  the  commencement  of  the  ompha- 
lo-mesenteric  vein — its  trunk  is  not  the  first  portion  formed, 
but  the  ends  of  the  vessel  appear  soonest,  these  gradually 
unite  into  branches  and  finally  produce  the  trunk.  When 
the  omphalo-mesenteric  vein  is  thus  once  formed,  the  rest  of 
the  vascular  system  produces  itself  as  follows: 

"The  vein  bends  from  below  upwards,  and  dilates  on  the 
anterior  face  of  the  body  of  the  foetus  to  form  the  heart. 
{From  this  the  trunk  of  the  arteries  of  the  body  arises, 
which  carries  the  blood  to  the  organs,  and  after  this  we 
see  the  accompanying  veins.  The  vessel  into  whidi  the 
omphalo-mesenteric  vein  opens,  or  to  speak  more  exactly, 
into  which  it  is  changed,  is  the  vena  portee.  This,  which 
at  a  later  epoch  finds  itself  simply  enclosed  in  the  general 
system  of  the  veins  of  the  body,  constitutes  at  present  the 
principal  trunk,  and  at  its  upper  part  produces  the  heart" 

The  portal  system,  in  connection  with  the  general  and 
pulmonary,  have  each  a  common  /om,  which  is  compared 
to  a  tree  consisting  of  a  trunk,  branches,  twigs,  and  ramus- 
cules.  The  portal,  situated  entirely  within  the  abdominal 
cavity,  has  its  trunk  about  three  inches  in  length,  lying 
between  the  duodenum  and  the  liver.  Its  roots  are  the 
numerous  capillaries  arising  from  the  small  and  large  intes- 
tines, the  stomach,  pancreas,  and  spleen,  while  the  almost 
endless  divisions  and  subdivisions  in  the  liver,  are  the 
different  branches  and  twigs  of  the  tree.  The  liver  is 
viewed  as  the  centre  of  this  circulation. 

The  stiruduTe  of  the  portal  vessels  consists  of  three  mem- 
branes, an  external,  middle,  and  internal.  The  first  is  a  con- 
densed cellular  tissue,  not  so  strong  as  in  the  arteries.  The 
second  is  fibrous  and  contractile,  and  by  some  considered 
muscular,  having  its  fibres  running  longitudinally;  while 
the  third  is  a  delicate  serous  membrane,  having  a  smooth 
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polish,  and,  according  to  Henle,  an  epithelium  composed 
of  vesicles  and  scales,  analogous  to  those  of  serous  and 
mucous  memhranes. 

The  portal  vessels  are  veins,  hut  diflfer  from  other  veins 
in  not  having  any  valves.  They  are  endowed  with  the 
properties  of  contractility,  extensibility,  and  elasticity. 

Their  function  is  to  convey  venous  blood,  of  the  darkest 
kind,  from  the  abdominal  digestive  organs,  except  the  liver, 
to  this  gland,  where  the  bile  is  separated  from  it.  The 
ductus  venosus  is  the  connecting  link  between  the  portal 
and  the  next  or  general  circulation. 


THB  THIRD  OR  GENERAL  CIRCULATION. 


Fio.  7. 


The  general  circulation  is  styled  the  true, 
or  Circulation  Proper. 

It  commences  in  the  left  ventricle  of  the 
•heart  by  the  aorta,  extends  and  ramifies 
through  every  part  of  the  body,  and  then 
returns,  by  the  vena  cava,  back  again  to  the 
heart  upon  its  right  side,  thus  completing 
the  circle.  From  this  mode  of  distribution, 
we  have  the/orm  of  two  trees — one  the  aorta, 
the  other  the  vena  cava — the  former  carrying 
the  blood  from  the  centre  to  the  circumfer- 
ence, the  latter  bringing  it  back  changed, 
from  the  circumference  to  the  centre.  The 
heart  is  the  centre. 

The  heart,  arteries  and  veins,  then,  com- 
prise the  three  natural  divisions  of  the  gen- 
eral circulation. 
M.  Bichat  makes  two  great  divisions  of  this  circulation. 

1st.  The  vascular  system  of  red  blood. 
2d.  The  vascular  system  of  black  blood. 

The  first  division  commencing  in  the  lungs,  with  the  red 

Fio.  7  represents  the  blood  moTing  in  a  circle.  1,  1,  Superior  and  Inferior 
CsTs.  %  Right  Auricle.  3,  Left  Ventricle.  4, 4,  Aorta  and  common  Carotid 
Arterj. 
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bloody  by  the  pulmonary  veins^  proceeding  from  thence  to 
the  left  side  of  the  heart,  thence  by  the  aorta,  to  every  part 
of  the  body.  The  second  division  beginning  with  the  black 
blood,  in  the  extremities  and  circumference  of  the  body, 
and  proceeding  thence  to  the  lungs,  its  place  of  termination. 

It  will  be  seen  that  this  mode  of  division  includes  an- 
other and  distinct  circulation  in  the  lungs,  to  be  noticed  in 
another  place. 

The  directum  of  the  vessels  belonging  to  the  vascular 
system,  with  some  exceptions,  is  generally  straight,  and 
proceeds  in  right  lines. 

All  its  different  divisions  have  free  communication,  the 
one  with  the  other,  as  the  capillary,  portal,  general,  and 
pulmonary.  So  likewise  with  the  several  parts  composing 
each  division.  This  mode  of  connection  is  called  Anasto- 
mosis ^  (from  wa,  through,  and  ^^a,  mouth,)  where  the  ves- 
sels open  like  mouths,  and  run  into  each  other.  By  means 
of  injections,  the  arteries  are  often  traced  into  the  veins — 
the  lymphatics  also;  thus  demonstrating  the  free  inter- 
course between  the  arterial,  venous,  and  lymphatic  systems. 

J.  F.  Meckel  points  out  three  different  forms  of  anasto- 
mosis in  the  arteries: 

1st  Where  two  arteries  run  into  each  other  and  form  an 
arch,  the  place  of  union  not  being  known.  This  is  the  most 
common  form,  and  is  always  found  at  the  different  articu- 
lations, and  among  the  branches  of  the  mesenteric  arteries 
in  the  abdomen.  A  most  striking  example  of  this  form  is 
the  beautiful  curve  formed  by  the  union  of  two  branches  of 
the  superior  and  inferipr  mesenteric  arteries,  called  the 
great  meso-colic  arch,  and  a  hundred  similar  arcades  can 
be  seen  in  the  intestinal  arteries. 

The  2d  form  of  anastomosis,  is  where  two  vessels  unite 
by  a  small  transverse  branch,  as  in  the  anterior  and  poste- 
rior cerebral  arteries  forming  the  circle  of  Willis,  and  in 
the  pulmonary  artery  and  aorta  joined  by  the  ductus  arte- 
riosus. 

The  3d  form  is  where  two  vessels  come  together  at  an 
acute  angle,  to  form  one  common  trunk,  as  we  see  at  the 
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base  of  the  brain,  where  the  two  vertebrals  unite  to  form 
the  basilar  artery. 

The  utility  of  this  arrangement,  by  anastomosis,  between 
the  different  divisions  of  the  vascular  system  and  the  differ- 
ent parts  of  each  division,  is  strikingly  seen  in  the  safety 
it  confers,  in  the  numerous  accidents  and  operations  to 
which  the  human  frame  is*  daily  subject  As,  for  instance, 
when  the  main  vessel  leading  to  eitiier  extremity,  as  the 
femoral  or  axillary  artery,  shall  either  by  accident,  disease, 
or  an  operation,  be  divided  or  become  obliterated,  the  limb 
would  necessarily  die,  were  it  not  for  this  wise  provision  of 
nature,  in  making  the  branches  which  go  off  from  above 
and  below  the  point  of  the  injured  vessel,  come  together, 
and  thus  carry  on  the  circulation. 

The  structure  of  the  arteries,  as  of  the  vena  ported,  con- 
sists of  three  membranes  or  coats,  an  external,  middle,  and 
internal.  The  external  is  condensed  cellular  tissue,  very 
strong  and  resisting,  composed  of  filaments  closely  bound 
together,  never  containing  any  fat,  and  connected  with  the 
surrounding  parts.  The  middle  coat,  called  also  the  mus- 
cular, is  regarded  as  the  proper  arterial  tunic.  Its  fibres 
are  yellowish,  brittle,  elastic,  and  contractile.  They  sur- 
round the  artery  in  a  circular  manner,  though  not  forming 
complete  rings,  and  are  considered  by  many  as  essentially 
muscular  in  their  character.  The  microscope  divides  this 
middle  coat  into  three  laminsB,  an  outer,  yellow,  thin,  elas- 
tic— a  middle  of  circular  muscular  fibres,  and  an  inner  of 
muscular,  but  longitudinal  fibres;  hence  this  peculiar  com- 
bination of  structure  and  properties  in  this  middle  coat 
explains  how  it  is  that  when  an  artery  is  dilated,  it  returns 
by  its  elasticity  to  its  former  natural  state — and  how,  from 
its  muscularity,  it  can  be  so  contracted  as  to  entirely  de- 
stroy its  diameter  and  arrest  the  circulation.  The  experi- 
ments of  Mr.  Hunter,  as  well  as  the  daily  operations  of  the 
surgeon,  conclusively  establish  the  power  of  contraction  in 
the  arteries. 

A  circular  section  made  in  the  aorta  of  a  horse  bled  to 
death,  measured  at  first  five  inches  and  a  half,  on  being 
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stretched  it  reached  to  ten  inches  and  a  half,  and  when  let 
alone  it  contracted  to  six  inches,  when  it  became  stationary; 
the  difference  between  six  and  ten  and  a  half  inches,  is 
the  measure  of  its  elastic  force,  while  half  an  inch  is  due 
to  muscular  contraction. 

Mr.  Arnott  makes  the  following  statement,  proving  the 
contractility  of  the  arteries.  1.  A  small  living  artery  cut 
across,  soon  contracts  so  as  to  close  its  canal  and  arrest 
hemorrhage;  2.  While  an  animal  is  bleeding  to  death,  the 
arteries,  accommodating  themselves  to  the  decreasing  quan- 
tity of  blood,  contract  far  beyond  the  degree  to  which  their 
simple  elasticity  would  carry  them.  3.  The  artery  of  a  living 
animal,  if  exposed  by  dissection  to  the  air,  sometimes  will 
contract  in  a  few  minutes  to  a  great  degree,  and  in  such  a 
case  only  a  single  fibre  of  the  artery  may  be  affected, 
narrowing  the  channel  like  a  thread  tied  round  it  4. 
When-  a  living  artery  is  tied,  the  part  between  the  ligature 
and  the  nearest  branch  on  the  side  of  the  heart,  gradually 
contracts  and  becomes  at  last  a  solid  and  impervious  cord. 
The  property  of  contractility  in  the  arteries  is  admitted 
by  all,  but  that  it  is  due  to  muscular  structure  is  the  point 
in  dispute.  One  point  of  distinction,  as  mentioned  between 
the  contraction  of  arteries  and  that  of  muscle,  is  that  the 
former  cannot  be  excited  under  the  strongest  electric  and 
galvanic  stimuli,  while  the  muscles  can. 

Elasticity  has  been  stated  to  be  another  property  of  the 
middle  coat,  by  which,  if  the  artery  be  contracted  too  much, 
it  will  dilate,  and  if  dilated  too  much  it  will  again  return 
to  its  natural  size — and  upon  this  property,  combined  with 
the  muscular  contractions  of  the  heart,  depends  the  jetting 
of  the  blood  observed  in  the  arteries. 

The  internal  coat  of  an  artery  is  smooth,  resembling  se- 
rous membrane,  and  a  continuation  of  that  lining  the  cavity 
of  the  heart,  which  by  its  duplication  forms  the  valve  found 
at  the  mouth  of  the  aorta  and  pulmonary  artery.  This 
coat  is  connected  to  the  middle  by  fine  cellular  tissue,  and 
in  advanced  age  is  often  subject  to  ossification  or  calcareous 
concretion^ 
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The  arteries,  in  addition  to  their  three  coats,  are  supplied 
with  nutrient  vessels,  vasa  vasorum,  as  well  as  nerves  from 
the  neighboring  parts.  They  are  also  surrounded  by  a  cel- 
lular covering  called  the  sheath  of  the  artery. 

The  veins  consist  of  the  same  liumber  of  coats  as  the  ar- 
teries, though  much  more  delicate  and  weak  in  their  struc- 
ture, and  readily  collapse  when  empty  or  divided.  The 
middle  coat  is  decidedly  muscular  at  the  entrance  of  the 
larger  veins  into  the  heart,  and  the  difference  between  this 
coat  and  that  of  the  arteries  is,  that  while  the  fibres  are 
chiefly  circular  in  the  arteries,  they  are  mainly  longitudinal 
in  the  veins,  which  distinction  in  the  arrangement  of  the 
muscular  fibres  of  these  two  kinds  of  vessels,  has  been  con- 
sidered a  fundamental  and  essential  point  in  the  physiology 
of  circulation. 

The  inner  coat  of  veins  is  also  serous,  and  continuous 
with  that  lining  the  cavity  of  the  right  heart.  Its  great 
peculiarity  is  in  having  valves — ^formed  by  its  duplication — 
whose  free  edge  looks  towards  the  heart;  they  consequently 
favor  the  onward  circulation  of  the  blood,  while  they  as 
effectually  hinder  its  retrograding. 

Each  valve  has  a  semi-circular  shape,  is  connected  by  its 
convex  edge  to  the  interior  surface  of  the  vein,  which,  being 
dilated  at  this  point,  presents  a  knotted  appearance.  These 
valves  are  most  numerous  in  the  extremities,  and  more  abun- 
dant in  the  superficial  than  the  deep-seated  veins.  They 
exist  generally  in  pairs — ^three  have  been  found  together, 
and  sometimes  there  is  only  a  single  one,  as  at  the 
mouths  of  the  coronary  vein,  vena  azygos,  and  vena-cava 
ascendens.  They  are  absent  in  the  large  trunks,  as  the 
venao  cavsB,  vence  innominatse,  internal  jugulars,  iliacs, 
portal  veins,  and  the  sinuses  of  the  brain. 

The  veins  have  their  vasa  vasorum,  like  the  arteries. 
They  also  possess  the  properties  of  contraction  and  expan- 
sion, and  are,  in  some  measure,  elastic. 


94 


THB  AETEBIAL  TBEEL 


BISnUBimON  OF  THB  AETBBIAL  TRSB. — (FiG.  8.) 

We  only  purpose,  in  this  place,  giving  a  general  outline 
of  the  arterial  tree*,  or  a  rapid  summary  of  its  primary 
branches,  reserving  the  detail  for  a  more  appropriate  place. 


B.  Ascending  Aorta — its  branches, 

1.  The  right  Coronary  Artery. 

2.  The  left  Coronary  Artery. 

C.  Arteria  Innominata. 

DD.  SubclaTtan  Artery— branches, 

1.  The  Vertebral  Artery. 

2.  Internal  Mammary. 

3.  Inferior  Thyroid.  1 

4.  Cervicalis  Ascendens. 

5.  TransTertalis  CoUL 

6.  Transversalis  Humeri. 

7.  First  and  second  Intercoetals. 
.    8.  Supra  Scapularis. 

£E.  Axillary  Artery— branches, 
1.  Superior  Thoracic. 
S.  Tboracica  Longa. 

3.  Tboracica  Acromialis. 

4.  Subscapularis. 

5.  Circumfleza  Posterior. 

6.  Circumfleza  Anterior. 
FF.  Brachial  Artery— branches, 

1.  Profunda  Superior. 

2.  Anastomotica  Major. 
G.  Radial  Artery — ^branches, 

1.  Recurrens  Radialis  Anterior. 

2.  Superficialis  Vole. 

3.  Arcus  Profundus,  h.  Arteria  Dor- 

sails  Pollicis. 
H.  Ulnar  Artery — ^branches, 

1.  Recurrens  Ulnaris  Anterior. 

2.  Recurrens  Ulnaris  Posterior. 

3.  Arteria  Dorsalir. 

4.  Arcus  Superficialis. 

5.  Digital  branches — a,  b,  c,  d,  e,  f. 
i.  Interosseous  Artery — ^branches, 

1.  Interossea  Superior  Perforans. 

2.  2d  Interossea,  from  the  right  Ra- 

dial Artery. 
K.  Com.  Caretid  Artery— dirided  into 
L.  External  Carotid — branches, 

1.  Superior  Thyroid. 

2.  Lingual. 

3.  Facial. 

4.  Occipital. 

5.  Posterior  Auricular. 

6.  Internal  Maxillary. 

7.  Transverse  Facial. 

8.  Temporal. 

M.  internal  Carotid— 2d  dlTtsion  of 
common  Carotid — ^branches, 

1.  Anterior  Cerebral. 

2.  Middle  Cerebral,  Arteria  Media 

Cerebri. 

3.  Arteria  Communtcans. 


N.  Vertebral  Artery— branches, 
Anterior  and  Posterior  Cerebellar 
Arteries. 
O.  Basilar  Artery— branches, 

1.  Arteria  Communicans. 

2.  Posterior  Cerebral. 

P.  Thoracic  Aorta— branches, 

1  to  10,  the  Intercostals. 
Q.  Abdominal  Aorta — ^branches, 

1.  Phrenic  Artery. 

2.  Coeliac^dlTiding  into 

3.  Gastric,  f 

4.  Hepatic,  >  Arteries. 

5.  Splenic,  S 

6.  Superior  Mesenteric. 

7.  Renal  Capsular. 

8.  Emulgent. 

9.  Spermatic. 

10.  Inferior  Mesenteric. 

11.  Lumbar. 

12.  Middle  Sacral  Arterr, 

R.  Common  Iliac  Artery,  divided  into 
S.  bitemal  Iliac — ^branches, 

1.  Obturator. 

2.  Glulial. 

3.  Ischiatic. 

4.  Internal  Pudic. 

T.  External  Iliac— 2d  division  of  com* 
mbn  Iliac — branches, 

1.  'Epigastric. 

2.  Circumfleza  Ilii. 

U.  Femoral  Artery— 3.  Profunda  ^F^ 
moris — ^branches, 
1.  External  Circumflex. 
2;  Internal  Circumflex. 

3.  Perforantes. 

V.  Popliteal  Artery — ^branches, 

1.  Superior  External  Articular. 

2.  Superior  Internal  Articular. 

3.  Middle  Articular. 

4.  Inferior  External  Articular. 

5.  Inferior  Internal  Articular. 

X.  Anterior  Tibial  Artery — ^brancheSy 

1.  Recurrens  Tibialis. 

2.  Internal  Malleolar. 

3.  External  Malleolar. 

Y.  Posterior  Tibial  Artery— brancheSi 

1.  External  Plantar. 

2.  Internal  Plantar. 

a,  b,  c,  d,  e,  f,  digital  branches. 
Z.  Fibular  Artery — ^branches, 

1.  Anterior. 

2.  Posterior. 
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The  aorta,  the  great  trunk  of  this  tree,  has  its  origin  in 
the  superior  part  of  the  left  ventricle  of  the  heart,  ascends 
behind  the  pulmonary  artery  to  the  right  side,  on  a  level 
with  the  articulation  of  the  second  rib  with  its  cartilage, 
then  crosses  transversely  about  an  inch  below  the  upper 
edge  of  the  sternum  to  the  left  side,  where  it  makes  a  second 
turn  downwards  and  inwards  to  the  bodies  of  the  third  or 
fourth  dorsal  vertebra).  This  course  of  the  aorta  describes 
a  curve  called  its  arch,  consisting  of  an  ascending,  trans- 
verse, and  descending  portions.  From  the  arch  we  follow 
the  aorta  descending  through  the  thorax  upon  the  left  side 
of  the  vertebral  column  to  the  diaphragm,  beneath  the 
crura  of  which  muscle  it  passes,  and  thence  continues  to 
descend  on  the  median  line  to  the  space  between  the  fourth 
and  fifth  lumbar  vertebraa,  where  it  terminates,  dividing 
into  the  common  iliacs. 

The  portion  above  the  diaphragm,  beginning  with  the 
arch,  is  called  the  thoracic  aorta — the  portion  below  is  the 
abdominal  aorta. 

The  first  branches  given  off  by  the  aorta  after  leaving  the 
heart,  are  the  coronary  arteries — two  in  number — ^the  right 
and  left,  which  supply  the  right  and  left  portions  of  the 
heart  The  next  in  order  are  those  coming  off  from  the  arch, 
which  are  the  arteria  innominata,  the  left  carotid,  and  the 
left  subclavian.  These  are  large  and  important  branches, 
supplying,  with  arterial  blood,  the  head,  neck,  and  superior 
extremities.  The  arteria  innominata,  after  proceeding 
about  an  inch  and  a  quarter,  divides  into  two  branches,  the 
right  carotid  and  the  right  subclavian.  The  former  passes 
up  the  right  side  of  the  neck  to  opposite  the  corner  of  the 
os-hyoides,  where  it  again  divides  into  the  external  and 
internal  carotid  arteries,  the  former  supplying  the  right 
side  of  the  face  and  the  right  and  posterior  parts  of  the 
head,  together  with  the  right  upper  neck,  while  the  latter 
enters  within  the  cranium  and  supplies  the  right  half  of 
the  brain. 

The  left  carotid,  arising  from  the  arch  of  the  aorta, 
pursues  a  similar  course  upwards  upon  the  left  side  of  the 
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neck,  lias  a  similar  division  at  the  os-hyoides,  into  exter- 
nal and  internal  carotids,  supplies  with  a  like  number  of 
branches  the  left  upper  half  of  the  neck,  face,  side  and 
posterior  parts  of  the  head ;  while  the  left  internal  carotid 
supplies  the  left  half  of  the  brain. 

The  whole  number  of  branches,  of  any  magnitude,  which 
belong  to  the  carotids  upon  both  sides  of  the  neck,  are  about 
22;  16  of  this  number  going  to  the  upper  neck  and  exterior 
head,  while  the  remaining  supply  the  brain. 

The  subclavian  artery,  having  its  origin  on  the  right  side 
from  the  arteria  innominata,  and  on  the  left  from  the  arch 
of  the  aorta  proceeds  in  the  first  stage  of  its  course  to  the 
scaleni  muscles,  between  the  anterior  and  middle  of  which 
it  passes.  It  then  proceeds  between  the  clavicle  and  first 
rib  to  the  tendons  of  the  latissimus  dorsi  and  teres  major 
muscles,  over  which  it  passes,  completing  the  second  stage 
of  its  course.  We  now  follow  it  down  the  arm  along  the 
inner  edge  of  the  biceps  muscle,  upon  the  brachialis  anticus 
to  a  little  below  the  elbow  joint,  forming  its  third  and  last 
stage,  where  it  divides  into  the  radial  and  ulnar  arteries, 
which  supply  the  forearm  and  hand.  These  three  stages 
have  received  distinct  names — the  first  stage  is  called  the 
subclavian,  the  second  the  axillary,  the  third  the  humeral. 
Five  branches  belong  to  the  first,  eight  to  the  second,  and 
six  to  the  third  stage.  The  whole  number  of  primary 
branches  belonging  to  the  two  subclavian  arteries,  which 
supply  the  upper  extremities,  is  about  38. 

The  chest  and  its  organs  are  next  in  order  as  we  pro- 
ceed down  the  body  and  follow  the  course  of  the  arterial 
trunk. 

The  aorta  having  made  its  curve,  gives  off  the  bronchial 
arteries  to  the  lungs;  the  oesophageal  branches,  five  or 
BIX  in  number,  to  the  oesophagus;  posterior  mediastinal 
branches,  as  the  name  imports,  to  the  mediastinum;  and 
ten  intercostal  branches  to  the  intercostal  spaces  and  walls 
of  the  chest — the  two  upper  intercostal  spaces  being  sup- 
plied from  the  subclavian.  These  arteries  being  all  in 
pairs,  the  whole  number  supplying  the  chest  is  about  40. 
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The  aorta  having  passed  the  diaphragm,  becomes  abdom- 
inal and  distributes  its  branches  in  the  following  order.  1. 
The  phreniCj  two  in  number,  to  the  diaphragm.  2.  The 
oo^uzc,  a  single  trunk,  which  divides  into  three  branches 
that  supply  the  stomach,  liver  and  spleen,  called  the 
gastric,  hepatic  and  splenic  arteries.  3.  The  superior  mes- 
enteric^ about  haljf  an  inch  below  the  coeliac,  sends  off  innu- 
merable branches  which  go  to  the  small  intestine,  and  the 
ascending  and  transverse  portion  of  the*  large.  4.  The  emulr 
gerii  arteries  come  from  the  aorta  at  right  angles,  and  go 
to  the  right  and  left  kidneys.  5.  The  spermcUic  going  to 
the  testicles,  are  small  and  of  great  length.  6.  The  inferior 
mesenteric  is  a  single  trunk,  supplying  the  left  colon.  7. 
The  lumbar  arteries,  from  three  to  five  in  number,  supply 
the  walls  of  the  abdomen.  These  are  all  the  primary 
branches  given  off  by  the  abdominal  aorta  to  its  termina- 
tion, and  are  about  19  in  number.  The  whole  number  sent 
off  by  the  arterial  trunk  from  its  commencement  to  its  ter- 
mination, counting  the  two  terminating  branches,  is  about 
68 — five  from  the  curve,  forty  from  the  thoracic,  and 
twenty-one  from  the  abdominal  aorta. 

The  aorta,  as  already  stated,  terminates  at  the  space  be- 
tween the  fourth  and  fifth  lumbar  vertebras,  from  whence 
proceed  the  common  iliacs,  which  go  to  the  sacro-iliac  sym- 
physis, and  there  divide  into  two  main  branches,  the  inter- 
nal and  external  iliac  arteries.  The  former  supply  the 
pelvic  cavity  and  its  viscera,  the  latter  go  to  the  inferior 
extremities. 

The  principal  branches  of  the  internal  iliac  or  hypogas- 
tric artery  are,  1,  the  ilio  lumbar;  2,  the  lateral  sacral;  3, 
the  obturator;  4,  the  middle  hsemorrhoidal;  5,  the  uterine 
peculiar  to  females;  6,  the  vesical;  ^^  the  gluteal;  8,  ischiatic, 
which  go  to  the  rectum,  bladder,  vesiculaa  seminales,  pros- 
tate gland,  and  walls  of  the  pelvis,  while  the  same  branches 
supply  the  vagina,  uterus,  ovaries  and  common  parts  of  the 
female. 

The  external  iliac  artery  is  so  called  till  it  reaches  Pou- 
part's  ligament,  when  it  becomes  femoroL    It  gives  off  but 
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two  branches  in  its  course,  and  these  at  its  termination : 
1,  the  epigastric,  and,  2,  circumflexa  ilii. 

The  femoral  artery,  commencing  at  Poupart's  ligament, 
is  to  be  found  at  a  point  half  way  between  the  anterior  supe- 
rior spinous  process  of  the  ilium,  and  the  symphysis  pubis, 
situated  behind  this  ligament  and  upon  the  common  union 
of  the  psoas  magnus,  and  iliacus  internus  muscles;  thence 
it  crosses  the  pectinalis,  adductor  brevis  and  longus,  along 
the  inner  edge  of  the  rectus,  and  behind  the  sartorius  to  the 
tendon  of  the  adductor  magnus,  which  it  perforates.  There 
it  becomes  popliteal  and  continues  such  to  the  aperture  in 
the  interosseous  ligament  of  the  leg,  where  it  divides  into 
anterior  and  posterior  tibial  arteries,  supplying  the  leg 
and  foot  The  femoral  arteries  give  off  each  four  principal 
branches  to  the  thigh ;  the  popliteal,  five  to  the  knee-joint, 
and  the  two  terminating  branches  of  the  popliteal,  to  the 
leg  and  foot  The  whole  number  of  primary  branches 
supplying  the  lower  extremity,  is  about  28. 

The  whole  number  to  the  body  is  132 — 66  to  the  trunk, 
and  66  to  the  extremities. 

This  is  the  most  usual  way  in  which  the  arterial  system 
is  distributed,  but  we  shall  frequently  find  varieties  in  the 
origin,  course,  size,  and  number  of  the  primary  branches. 

The  venous  tree  has  its  commencement  where  the  arte*- 
rial  terminates,  or  more  properly,  from  the  capillaries,  the 
connecting  link  between  the  two.  ^  The  venous  system  con- 
sists of  two  trunks,  called  the  inferior  or  ascending,  and 
the  superior  or  descending  cava. 

These  two  trunks,  with  the  coronary  vein,  return  to  the 
heart  all  the  blood  of  the  body.  We  trace  the  primary 
branches  of  the  venous  trunhs  in  a  direction  contrary  to 
the  arterial,  that  is,  from  the  circumference  to  the  heart, 
instead  of  from  the  heart  to  the  circumference. 

In  the  inferior  extremity,  commencing  in  the  foot,  we 
trace  the  venous  radicles,  forming  the  superficial  and  deep* 
seated  veins. 

The  superficial  are  the  external  and  internal  saphena, 
the  former  rising  upon  the  anterior  and  external  part  of  the 
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dorsum  of  the  foot,  the  latter  upon 
the  internal  and  plaotar  portion. 
After  free  anastomosiB,  the  external 
ascends  upon  the  outer  side  of  the 
leg  and  terminates  in  the  popliteal, 
while  the  internal  runs  up  on  the 
inner  side  of  the  leg  and  thigh,  and 
ends  in  the  femoral  vein,  a  short  dis~^ 
tance  below  Poupart'B  ligament. 

The  deep-seated  veins  have  all 
the  same  course,  and  the  same' name 
with  the  arteries  they  accompany ; 
every  artery  except  the  larger  trunks 
having  two  veins  called  the  venie 
comites.  Hence  we  follow  the  veins 
attending  the  anterior  and  posterior 
tibial  arteries,  with  the  peroneal, 
ascending  the  leg  and  by  their  com- 
mon junction  at  the  posterior  part 
of  the  knee  joint,  forming  the  popli- 
teal vein.  The  popliteal  vein  takes 
the  same  course  as  the  artery,  to 
the  tendon  of  the  adductor  magnus, 
where  it  becomes  femoral.  It  now 
ascends  to  Poupart's  ligament,  along  with  the  artery,  and 
upon  its  inner  side  at  the  upper  part  of  the  thigh,  where  it 
becomes  the  external  iliac  vein,  this  unites  with  the  internal 
iliac  vein  from  the  interior  of  the  pelvis,  forming  the  com- 
mon iliac  veins  on  either  side,  which  at  the  fourth  lumbar 
vertebra  unit*  together  and  constitute  the  inferior  cava,  or 

FiQ.  9  repreunti  ths  trunk,  and  principal  branebn  of  the  Tcnoiu  iTtteu 
i  D«acendmg  Ten.  caT«.  3  Left  Tens  iniiominata.  3  Right  Teoa  iDnomin. 
U.  4  Right  »ubcl.Tian  Tein.  5  Internal  jugular  rem.  6  Eilenial  jugular. 
7  Anlenor  jugular.  8  Inferior  Tena  cava.  9  Eilemal  iliac  «i„.  10  In- 
ternal il.ic.  II  FrimiilTe  iliac.  12  Lumbar  veiot:  13  Right  .permatJc. 
14  Left  spermatic  Tein.  15  Right  emulgenl  vein.  16  Trunk  of  hepatte 
TB.ni.  17  Vena  azygo..  18  Hemi-aijgM.  19  Communicatins  with  left 
renal  Tcm.    20  Union  of  hemi.azjgoa  with  vena  azjgoB.    21  Superior  bier- 
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lower  trunk  of  the  venous  system.  This  trunk  ascends  the 
abdomen  on  the  right  of  the  aorta,  receiving  in  its  course 
all  the  tributary  branches,  (except  those  forming  the  vena 
portae,)  to  the  diaphragm,  through  which  it  passes  direct 
to  the  right  auricle  of  the  heart  This  vessel  returns  all 
the  blood  of  the  inferior  half  of  the  body. 

In  the  superior  portion  of  the  body  we  commence  with 
the  sinuses  of  the  brain,  which,  emerging  at  the  base  of 
the  cranium,  become  the  internal  jugulars.  These  descend 
the  neck,  and,  with  the  external  jugulars,  unite  with  the 
subclavian  at  the  base  of  the  neck,  and  form  the  vena  in- 
nominata,  which,  with  the  vena  azygos  coming  together 
upon  the  right  side,  constitute  the  avperior  cava.  This 
vessel  then  descends  to  the  right  auricle,  entering  at  its  top. 

This  brings  us  to  the  next  circulation  in  order,  the 
Pulmonary.  This  is  also  called  the  lesser  circulation,  in 
contradistinction  to  the  general,  styled  the  greater  or  sys* 
temic. 

It  occupies  a  position  intermediate  between  the  venous 
and  arterial  trunks  of  the  general  circulation^  by  ending 
the  former  and  commencing  the  latter.  The  trunk  of  this 
circulation  begins  in  the  upper  portion  of  the  right  ven- 
tricle of  the  heart,  and  after  a  short  distance  divides  into 
two  primary  branches,  which  go  to  the  lungs;  these,  in  turn, 
again  divide  and  subdivide  into  countless  numbers,  which 
distribute  themselves  in  the  form  of  a  net-work  over  the  air 
cells,  which  is  called  the  rete  maipighi.  Here  it  is  that  the 
black  blood,  brought  by  the  pulmonary  artery,  changes  its 
color  to  that  of  red.  Here  commence  the  pulmonary  veins; 
and  here  in  breathing  animals  begins  the  arterial  circular 
tion.  The  pulmonary  veins — four  in  number,  two  for  each 
lung — take  the  blood  thus  changed,  and  convey  it  to  the 
left  ventricle  of  the  heart,  where  ends  the  lesser  or  pul- 
monary, and  begins  the  greater  or  general  circulation.  The 
Structure  is  the  same  as  that  of  the  arteries  and  veins  already 
described. 

There  is  one  remarkable  peculiarity  in  this  circulation, 
deserving  notice.    It  is  this:  that  its  arteries  carry  venous 
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blood,  while  its  veins  carry  arterial  Mood — Dothicg  of  the 
kind  being  found  in  any  other  arteries  or  veins  of  the 
adult  body.  In  the  foetus,  however,  the  umbilical  vein 
carries  red  blood,  and  the  internal  iliac  arteries  black,  but 
these  after  birth  become  obliterated. 

_      jQ  The  Eeart  is  the  centre  of 

I  ^  the   general  and  pulmonary 

circulations.  It  is  situated  in 
the  middle  mediastinum,  be- 
tween the  lungs  and  behind 
the  sternum.  Ita/orm  lb  that 
of  a  cone,  the  apex  being  at  the 
junction  of  the  fifth  rib  and 
its  cartilage  on  the  left,  the 
base  above  and  obliquely  to 
the  right  It  is  a  hollow  mus- 
cle, having  four  cavities,  two 
auricles,  and  two  ventricles. 
The  auricles  are  above,  and 
form  the  base.  The  ventricles 
*  are  below,  and  compose  the 

body  and  epex.  The  heart,  after  birth,  is  duplicate,  and 
consists  of  two  hearts,  right  and  left    (Fig.  11.) 

The  right  heart,  composed  of  the  right  auricle  and  ven- 
tricle, contains  venous  blood;  the  left,  consisting  of  the 
left  auricle  and  ventricle,  has  arterial.  The  right  heart 
receives  the  trunks  of  the  venous  tree.  The  left  gives  off 
the  trunk  of  the  arterial  tree.  It  is  enclosed  in  a  strong 
fibrous  capsule,  which  connects  it  below  with  the  dia- 
phragm, and  above  with  the  great  blood  veflsels  arising 
from  its  superior  portioA.  Its  interior  has  valves  to  pre- 
vent the  blood  from  retrograding.  There  are  two  sets,  one 
to  each  heart     The  right  heart  has,  at  the  ostium  veno- 

Fis.  10  represeoU  an  anterior  vian  of  Uia  heart  in  a  rerliol  positioB. 
a  BaM.  b  Bod;  and  right  lenlricle.  c  Apex,  d  Fulmonarj  arterj.  t  Right 
auricle.  /  Suparior  cstb.  g  Anterior  coronarj  arterj.  k  Left  venlricle. 
I  ImH  BUriola.  j  Aorta,  k  Arteria  ionominata.  I  Common  carotid,  m 
Left  Hibclatian. 
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emn,    the   tricus-  ^"-  ^'■ 

pid  valve.  The  left 
heart,  at  the  os- 
timu  arteriosnm, 
has  the  mitral 
valve.  For  fur- 
ther description 
Bee  orgaos  of  cir- 
ca lation. 

The  heart,  ar- 
teries, and  veins, 
are  thethree  great 
and  Aindamental 
links  in  the  hu- 
man adult  circu- 
lation, each  of 
which  is  dependent  upon  the  other,  and  to  strike  out 
either  would  destroy  the  entire  function.  Notwithstand- 
ing each  of  these  parte  has  its  own  proper  and  especial 
duty  to  perform,  in  carrying  on  the  circulation,  still,  there 
are  some  who  limit  this  action  to  one  or  more  parts,  and 
deny  the  rest  any  share  in  its  performance. 

The  heart,  for  instance,  was  supposed  by  Harvey,  the  dis- 
coverer of  the  circulation,  and  others,  to  he  the  sole  agent 
in  this  function,  and  that  it  was  accomplished  by  means 
of  its  muscular  structure.  Hence  the  various  calculations 
that  have  been  made  of  the  power  of  the  heart's  contraction. 
Borelii  estimated  it  at  180,000  pounds,  while  Reil  only 
made  it  from  6  to  8  ounces.  These  are  the  two  extremes 
— very  wide  apart  and  unsatisfactory,  the  former  be- 
ing sufficient  to  rend  the  body  in  atoms,  the  latter  too 
feeble  to  be  thonght  for  a  moment  sufficient  to  drive  the 
blood  from  the  heart  to  every  part  of  the  body,  and  then 
back  again  to  the  heart  Hence  Bichat  introduces  the  ca- 
pillaries to  supply  the  deficient  power  of  the  heart  Dr.  Barry 

Fia.  11  repretenti  the  beart  double.  1,  1  Superior  and  inferior  cava. 
3  Right  auTicle.  3  Right  Tcatricle.  i  Pulmonary  artery.  5  Branche* 
(rom  anh  of  aorta.    G  Left  auricle.    7  Left  Tentricle.    8,  8  Aorta. 
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believes  the  venous  circulation  to  be  performed  entirely  un- 
der the  influence  of  the  respiration — that  during  the  expan- 
sion of  the  chest  a  vacuum  is  produced  in  the  heart,  which 
the  blood  rushes  in  to  supply — ^but,  unfortunately  for  this 
theory,  the  foetal  circulation  goes  on  when  there  is  no  respi- 
ration. Others,  with  more  liberality,  and  no  doubt  with 
greater  truth,  allow  each  part  of  the  vascular  tissue  its  ap- 
propriate office,  and  suppose  each  to  be  equally  essential  in 
its  place  to  perfect  regularity  and  harmony  in  this  function. 

The  Development  of  the  circulation  begins  with  the  veins,  as 
has  been  traced  in  the  Portal  system  to  the  vena  cava,  at 
the  upper  part  of  which  is  the  heart. 

"The  heart,"  says  Meckel,*" appears  at  first  like  a  half 
ring  lying  loose — the  portion  first  seen  is  the  left  ventricle, 
immediately  after,  the  aorta  shows  itself,  appearing  as  a 
considerable  dilatation.  A  little  later,  the  upper  extremity 
of  the  vein  dilates,  then  contracts  before  the  venous  trunk, 
and  thus  produces  the  auricles. 

"All  the  parts  which  are  finally  double  are  still  single 
at  this  period.  The  auricle  first  becomes  double;  an  imper- 
fect septum  descends  from  its  circumference  and  floats  in 
its  cavity,  so  that  the  two  parts  communicate  by  a  very 
broad  opening,  the  inter  auricular  canal,  called  afterwards 
the  foramen  ovale,  and  still  later,  the  fossa  ovalis. 

"The  doubling  of  the  ventricle  does  not  take  place  in  the 
same  manner,  but  is  produced  by  the  prolongation  of  the 
primitive  portion  at  its  upper  part.  The  right  ventricle 
appears  first  as  a  small  tubercle  which  gradually  extends 
itself  towards  the  summit  of  the  heart  and  communicates 
with  the  left  ventricle.  This  communication  takes  place  at 
the  upper  part  of  the  two  ventricles,  because  at  first  the 
left  cavity  only  prolongs  itself.  Hence  the  aorta  arises 
at  first  from  both  ventricles. 

"The  pulmonary  artery  is  the  last  to  detach  itself  so  as 
to  constitute  a  distinct  trunk,  but  it  was  indicated  before 
along  the  aorta.  In  fact  the  aorta,  which  at  first  arises 
solely  from  the  heart,  divides  at  some  distance  from  this 
organ  into  two  branches  at  least,  and  as  the  aorta  is  blended 
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gradually  with  the  ventricle,  the  biftircation  is  depressed 
also;  and  when  one  of  the  two  branches  separates  itself 
entirely  from  the  other,  hy  completing  the  formation  of  the 
opposite  portions  of  their  circamference,  the  pulmonary 
appears,  forming  a  distinct  f.,^_  i2_ 

trunk.  Bat  as  the  cavities  of 
the  heart  communicate,  the 
pulmonary  continues  not  only 
at  firetj  hut  during  the  whole 
of  foetal  existence,  with  the 
aorta  of  which  it  constitutes 
the  second  root." 

The  Itfmphaiic  ciradation 
will  be  noticed  under  the  head 
of  the  glandular  tissue. 

We  will  conclude  the  vas- 
cular tissue  by  briefly  point- 
ing out  the  difference  between 
the  circulation  in  the  fcetus 
and  the  adult. 

This  difference  is  seen  first 
(Fig.  12)  in  the  heart.  Here, 
in  the  foetus,  the  auricles  com- 
municate by  the  foramen  ovale, 
which  after  birth  is  closed.  At 
the  mouth  of  the  inferior  cava 
there  is  a  valve  in  the  fcetus, 
which  disappears  in  the  adult 
The  pulmonary  artery  in  the  foetus  communicates  with  the 
aorta  by  the  ductus  arteriosus,  which  in  the  adult  is  closed. 

2d.  The  internal  iliac  arteries  of  the  f<etus  carry  venous 


Fia.  13  reprcMDti  the  fieUl  circulation,  a  Umbilical  cord. 
t  Umbilical  Tcio  diriding  into  three  bntnchei.  lU  Two  of  which  go  to  the 
Liter.  *  The  third  ii  the  ducliu  venoui,  whicb  goes  to  the  inrsTior  caTi.  fg  Por- 
td  TeiD.  k  Right  luricle.  i  Left  auricle,  j  Lett  Teolilcle.  i  Arch  of 
aorta.  I  m  Show  the  return  of  blood  b;  tbe  jugular  and  subclavian  veini.  n 
Superior  caTa.  a  Right  lenlricle.  f  Pulmouarj  arlcrj.  f  Ductui  arterioius. 
T  Deacending  aorta.    *  Hjpogailric'or  iutenial  iliacB.    t  EsleTua!  iliaci. 
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blood  to  the  placenta.  These  in  the  adult  are  closed  and 
become  the  superior  ligaments  of  the  bladder. 

3d.  The  umbilical  vein,  which  carries  the  blood  from  the 
placenta  to  the  foetus,  is  in  the  adult  obliterated;  that  por- 
tion between  the  umbilicus  and  the  liver,  becoming  the 
round  ligament  of  the  liver  ;  while  the  remaining  portion 
connecting  with  the  hepatic  vein,  and  thence  with  the  vena 
cava  inferior,  is  the  closed  cord  of  the  ductus  venosus. 

4th.  The  placenta,  which,  after  birth,  is  detached  from 
the  umbilical  cord. 

The  human  placenta  is  described  as  consisting  of  two 
portions,  the  one  belonging  to  the  foetus,  the  other  to  the 
uterus  of  the  mother;  dense  tufts  of  vascular  villi  compose 
the  foetal  portion,  while  the  maternal  portion  is  formed  of 
the  decidua  of  the  uterus,  which  receives  the  foetal  villi — 
thus  formed,  it  is  the  medium  of  nourishment  to  the  foetus 
during  the  period  of  utero-gestation. 


CHAPTER  IV. 

THE  NERVOUS   TISSUE. 

ANALYSIS. 


IMFORTAWCB,     DIYISI0N8     ACCORDIKO     TO     BICHAT,     SITUATIOK,     EXTKNT,     STM- 
MBTRT,    DIYIBIONS     ACCORDING    TO     DETBLOPMBNT,     C0MP08ITI0K, 

PUKCTIOKS,   RBLATIONS. 

The  nervous  system,  says  M.  Cuvier,  constitutes  the  ani- 
mal, and  the  other  systems  are  provided  in  order  to  serve 
and  maintain  it.  It  is  regarded  as  presiding  over  all  the 
functions  of  the  body,  as  being  the  source  of  all  sensation 
and  motion,  as  regulating  the  temperature  and  controlling 
the  different  secretions.  The  importance  of  this  tissue 
then,  cannot  be  too  highly  estimated  as  forming  one  of  the 
fundamental  elements  entering  into  the  constitution  of  the 
several  organs.     According  to  Bichat,  it  is  divided, 

1.  Into  the  nervous  system  of  animal  life. 

2.  The  nervous  system  of  organic  life. 
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The  first  division^  so  called  as  it  belongs  especially  to 
animals,  connects  them  with  the  external  world,  and  is 
hence  classed  among  the  organs  of  relation ;  while  the 
second  division  has  its  appellation  from  belonging  to  the 
functions  of  nutrition,  which  are  common  to  the  whole  or- 
ganic world,  and  constituting  organic  or  vegetative  life. 

The  first  division  is  situated  partly  within  the  cavity  of 
the  cranium  and  vertebral  canal,  and  is  the  central  portion  of 
the  system ;  while  the  remaining  part  extends  to  the  cir- 
cumference of  the  body,  and  is  denominated  the  radiating  or 
peripheral  portion.  The  second  division  seems  to  occupy 
almost  exclusively  the  trunk,  and  extends  in  a  chain  of  gan- 
glia, the  whole  length  of  the  vertebral  column,  upon  either 
side.  The  first  division  is  symmetrical,  that  is,  consists  of 
two  equal  and  similar  parts  upon  either  side  of  the  median 
line  of  the  body ;  while  the  second  division  is  in  a  great 
measure  destitute  of  this  symmetry. 

In  giving  a  general  outline  of  the  nervotis  tissue^  we  will 
adopt  that  division  which  is  most  in  accordance  with  its 
development,  thus  connecting  its  Anatomy  with  its  Physi- 
ology.   The  order  will  be, 

1.  The  Nerve  and  Ganglia. 

2.  The  Spinal  Marrow. 

3.  Medulla  Oblongata. 

4.  The  Brain. 

The  nervous  system  in  animals  low  in  the  scale,  is  seen 
in  the  form  of  a  double  cord ;  a  step  higher,  upon  one 
extremity  of  this  cord  are  developed  knots  or  ganglia.  In 
the  lowest  vertebrata,  as  the  fish,  five  pairs  of  ganglia  are 
found  in  succession,  upon  the  anterior  extremity  of  this 
double  cord.  In  the  higher  fishes  and  amphibia,  these 
primitive  ganglia  have  a  different  disposition.  The  first 
two  pairs  become  fused  together,  forming  a  single  ganglion, 
or  rather  are  hid  by  a  thin  membrane,  leaving  the  three 
pairs  of  symmetrical  ganglia.  This  arrangement  is  traced 
upwards  into  the  mammalia,  where,  as  in  the  dog,  is  seen 
this  single  ganglion  constituting  the  cerebellum,  and  the 
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three  pairs,  as  l>efore,  ia  succession ;  and  bj  unTeiling  this 
single  one,  the  two  primitive  pair  of  G-anglia  are  rerealed, 
which  are  dow  hid  by  an  additional  development.  These 
Ganglia,  at  first  disjointed,  become  connected  by  transverse 
fibres,  called  commissures. 

The  order,  then,  of  development  in  the  lower  amimals 
seems  clearly  to  be,  first,  primitive  cords,  second,  Ganglia, 
and  third,  commissures  uniting  these  G-anglia  and  associa- 
ting their  functions. 

In  the  development  of  the  nervous  system  of  man,  there 
are  also  first  seen  two  filaments  or  cords,  placed  side  by  side 
longitudinally,  and  upon  these  cords  at  the  upper  ex- 
tremity are  five  pairs  of  Ganglia.  In  an  after  period  theso 
two  filaments  become  united  and  form  the  spinal  cord, 
except  at  their  superior  end,  where  they  continue  apart  in 
the  crura  cerebri.  The  first  pair  of  Ganglia  are  developed 
into  the  Cerebellum.  The  second  pair,  in  animals  the  optic 
lobes,  have  in  man  become  the  Tubercula  Quadrigemina. 
The  third  pair  form  the  Optic  Thalami,  and  the  fourth  the 
CorporaStriata,the  basis  of  theHem-  Fia.  13. 

ispherea,  while  the  fifth,  very  large 
in  the  lower  animals,  are  small  in  t 
man  and  form  the  olfactory  bulbs.  1 
Thus  the  same  order  of  development  1 
in  the  nervous  tissue  is  established 
in  man  as  in  the  lower  animals:  1. 
The   primitive  fibres  or   cords.     2. 
Ganglia  upon  these  cords.    3.  Com- 
missures connecting  these  Ganglia — and  finally,  develop- 
ment from  these  Ganglia  into  the  mature  and  perfect  Brain. 

The  Nervous  Tissue  wherever  examined,  is  seen  to  be 

Fio.  13  repreMnlt  iht  minute  atnicturc  of  Derre. 

■  Loop  tonDinattoD  of  nsrre  fibres— one  of  the  loops  ii  conToluled  and 
three  ere  limple.  b  RsprcBsiiU  the  TaricoM  appearuice  of  a  white  nerra 
fibre  from  Ibe  brain,  which  ii  made  <o  b;  prexure  or  traction.  «  A  wbll« 
nerre  fibre  enlarged  to  sxhibit  ita  structure,  which  ii  Been  to  be  tubular,  and 
coDttiniag  a  tubttance  called  aeurine.  d  A  nerre  cell,  showiog  ita  |(rauular 
contenla.  t  Nucleu*  and  nucleolua.  /  Proceuet  given  off  from  a  ner»o  cell. 
f  Nerre  granulei. 
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composed  of  two  substances^  the  one  white,  the  other  gray, 
or  cineritious. 

Under  the  microscope  the  white  substance  is  found  to 
consist  of  fibres  forming  perfect  cylinders,  and  varying  in 
diameter,  having,  according  to  Solly,  an  average  diameter 
of  1-2000  to  1-4000  of  an  inch.  They  consist  of  a  trans- 
parent neurilemma,  containing  a  soft  homogeneous  sub- 
stance, which  on  pressure  assumes  the  knotted  form,  as 
seen  in  6,  figure  13.  This  white  substance  constitutes  the 
whole  of  the  nervous  trunks  and  a  large  part  of  the  central 
masses. 

Its  chemical  constitution,  by  the  analysis  of  Mr.  John,^ 
is  Water  73,  Albumen  9.9,  White  fatty  matter  13.9,  Red 
fatty  matter  0.9,  Osmazome  1,  Earthy  Phosphates  1.3. 

Besides  these  tubular  fibres  of  the  white  nervous  matter, 
there  are  others  belonging  to  the  sympathetic  nerves, 
which  are  found  to  be  only  about  half  the  diameter  of 
these  fibres.  They  are  of  a  grayish  color  and  are  called 
organic  fibres. 

The  gray  portion  of  nervous  tissue,  according  to  the 
microscope,  consists  of  spherical  globules,  containing  a 
nucleus  with  nucleoli,  having  a  very  fine  filamentous  cov- 
ering and  connected  by  processes  to  surrounding  globules. 
These  globules  are  from  1-3000  to  1-1250  of  an  inch  in 
diameter.  This  gray  matter  forms  the  outer  covering  of  the 
Hemispheres  of  the  brain,  and  is  there  called  Cortical  or 
Cineritious.  It  exists  in  the  interior  of  the  spinal  cord,  and 
composes  the  centre  of  the  Ganglia. 

Its  chemical  constitution,  according  to  the  same  chemist, 
is  Water  85,  Albumen  7.5,  White  fatty  matter  1,  Red  fatty 
matter  3.7,  Osmazome  1.4,  Earthy  Phosphates  1.2. 

The  gray  matter  is  regarded  as  the  source  of  nervous 
power,  and  its  collection  at  various  points  constitutes 
the  nervous  Ganglia,  which  are  regarded  as  so  many 
independent  centres  of  nervous  action;  while  the  white 
matter  and  its  fibres  are  considered  the  conductors  of  the 
nervous  energy. 

The  white  and  gray  matter  in  varying   proportions 
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form  the  Brain,  the  analysis  of  which,  according  to  Vau- 
quelin,  is 

Albumen,  7.00 

Cerebral  fat     J  Stearine,4.53  )      ^  oq 
oereDraiiat,    ^  jjlaine,    0.70  J     ^'^"^ 

Phosphorus,  1.50 

Osmazome,  1.12 

Acids,  Salts,  Sulphur,  6.15 

Water,  80.00 

100.00 

The  Nerves. — The  primitive  fibres  already  spoken  of, 
collected  in  bundles  and  surrounded  by  a  sheath,  their 
neurilemma,  constitute  a  nerve.  Nerves  are  of  various  kinds, 
which  the  dissections  and  experiments  of  Sir  Charles  Bell 
most  clearly  demonstrate. 

He  distinguishes  nerves  of  Motion,  nerves  of  Sensation, 
and  Respiratory  nerves.  Dr.  Hall  has  since  added,  what 
he  calls,  the  Excito-Motor  nerves. 

The  nerves,  composed  of  many  filaments,  have  their 
roots  or  origin  in  a  line  or  streak  of  nervous  matter,  as 
seen  in  the  Bra^n,  which  is  called  a  Tract  When  these 
streaks  are  raised,  the  term  rod  or  column  is  applied,  as 
the  anterior  and  posterior  rods  of  the  spinal  marrow. 

These  tracts  and  columns  of  nervous  matter,  are  consid- 
ered the  sources  of  endowment  to  all  the  nerves  originating 
in  them,  and  the  different  endowments  and  peculiar  func- 
tions of  each  are  owing  to  the  fact  of  their  arising  from 
different  nervous  tracts. 

All  nerves  arising  from  the  same  tract,  have  the  same 
endowment  their  whole  length,  from  origin  to  termi- 
nation. For  example,  if  we  take  a  filament  of  a  nerve 
whose  office  is  to  convey  sensation,  that  power  will  belong 
to  it  in  all  its  course,  whether  traced  in  the  foot,  leg,  spine 
or  brain.  When  pricked  or  injured  in  any  way,  sensation, 
and  not  motion,  will  be  the  result,  and  the  perception  of 
the  impression  will  be  referred  to  that  part  of  the  skin 
where  the  remote  extremity  of  the  filament  is  distributed. 
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But  nerves  arising  from  different  tracts  may  be  enclosed 
in  the  same  bundle,  and  this  may  consequently  have 
different  endowments.  Hence  the  distinction  into  simple 
and  compound  nerves.  Those  filaments  coming  from  the 
same  tract  are  called  Funiculi,  and  form  simple  nerves. 
Those  coming  from  different  tracts  are  called  Fasciculi, 
and  form  the  compound  nerves.  The  ninth  is  a  simple,  the 
spinal  are  compound  nerves. 

The  course  of  the  nerve  fibres  is  straight,  and  without 
branches,  from  their  origin  to  their  termination. 

A  oommunicaUon  of  nerves  by  means  of  their  funiculi  and 
fasciculi,  forms  a  kind  of  net  work  called  Plexus;  the 
nerves,  however,  do  not  run  into  each  other  and  form  an 
anastomosis  after  the  manner  of  blood  vessels ;  they  simply 
come  together,  enter  each  other's  sheaths,  run  side  by  side, 
but  are  not  fused  into  one. 

The  use  of  a  plexus  is  two-fold.  1st.  It  intermixes  fibres 
of  fundamentally  different  endowments,  as  the  spinal  ac- 
cessory and  par  vagum — the  former  a  motor,  the  latter  a 
nerve  of  sensation.  2d.  It  advantageously  distributes  nerves 
of  the  same  endowments,  as  in  the  Brachial  plexus,  where 
the  filaments  of  five  segments  of  the  spinal  cord  are 
mixed  together,  and  proceed  in  this  mixed  state  to  the 
several  parts  upon  which  they  are  distributed.  By  which 
arrangement  no  part  can  be  paralyzed,  till  all  the  five 
segmients  or  centres  of  action  are  destroyed — while  if  each 
centre  sent  its  nerves  singly  and  alone  to  any  part,  when 
that  centre  becomes  destroyed,  the  part  upon  which  its 
nerves  are  spent  will  inevitably  suffer  paralysis. 

The  nerves  terminate  (Fig.  13)  in  loops  or  arches,  or 
more  properly  speaking,  they  have  no  free  extremity,  but 
form  circles ;  those,  for  instance,  going  from  the  spinal 
marrow  and  brain  to  the  circumference  of  the  body,  which 
conduct  the  motor  power,  and  called  efferent — while  the 
afferent,  which  begin  where  the  others  stop,  are  contin- 
ued back  again  to  the  place  from  whence  they  started — 
thus  completing  the  circle,  and  conducting  to  the  central 
nervous  ganglia,  sensory  impressions. 
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The  ori^fl  of  the  nerves  bringa  ub  to  the  part  next  in 
■der.  which  is  the 


order, 
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The  primitive  longitudinal  filaments,  al- 
ready noticed,  coming  together  and  growing, 
swell  into  the  spinal  cord. 

This  cord,  or  marrow,  occupies  the  bony 
vertebral  canal,  extending  from  the  atlas  to 
the  second  lumbar  vetebra,  where  it  termi- 
nates in  the  cauda-equina.  It  is  surrounded 
by  three  membranes — the  dura-mater,  tunics 
arachnoidea,  and  pia  mater — the  first  a  fibrous, 
the  second  a  serous,  the  third  a  vascular  mem- 
brane. 

The  spinal  marrow  presents  the  form  of 
a  cylinder  having  several  enlargements  in  its 
course,  corresponding  to  the  points  where  the 
large  plexuses  are  given  off  as  the  brachial  and 
lumbar.  It  Is  divided  in  front  and  behind,  by 
two  fissures,  anterior  and  posterior ;  thus  sep- 
arating it  into  two  equal  and  lateral  halves. 
These  two  halves  are  again  divided  by  a  lateral 
line,  which  consequently  cuts  the  cord  into 
four  parts — two  anterior,  and  two  posterior. 

These  parts  receive  the  name  of  nervous 
^  tracts,  rods  or  columns.  Their  outer  surface  is 
white  or  medullary,  while  the  inner  is  gray  or 
i  cineritious. 

There  is  still  another  tract  placed  between 
the  anterior  and  posterior  columns,  called  by 

Fio.  14.  Anterior  Tiew  of  BpiotU  Mftrrow. 

a  DoU  showing  corpora  pyraEaidalia.  t  Corpora  olivarla.  c  Aoterior  face 
of  ipinal  marronr.  d  Anterior  rooli  of  cerrical  nerres.  t  Anterior  roots  of 
donal  nertes.  /Anterior  rooti  of  lumbar  nerrei.  g  Anterior  roots  of  ucrki 
nerrei.  k,  i,  j,  I:  Anterior  and  poeterior  roots  joined  to  past  out  of  the  dur«- 
mater.  I  Dura-mater  of  spiaal  cord,  m,  n,  e,f  Ganglia  on  cerTical,  doraal 
lumbar  and  tscral  nerves.  ;  Cauda  equina,  r  Sub-oceipital  nerre.  i  Liga- 
menluro  dentieulatum. 
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Mr.  Bell  the  Tespiratory  tract,  which,  with  the  anterior, 
forma  what  ie  tenned  antero-lateral. 

These  different  colnmns  give  origin  to  different  nerves 
having  different  endowments. 
Fie.  15. 

The  anterior  give  off 
the  nerves  of  motion, 
i  and  the  posterior  those 
^'of  sensation,  the  latter 
\  distinguished  by  hav- 
ing a  ganglion  on  their 
root  And  the  middle 
portion  supplies  the  respiratory  nerves.  There  is  still 
another  set  of  nerves  described  by  Mr.  M.  Hail,  as  having 
their  centre  in,  and  belonging  most  especially  to  the  spinal 
marrow,  called  the  excito-motory,  or  reflex  nerves,  having 
an  action  entirely  independent  of  volition,  and  conse- 
quently having  the  power,  as  proved  by  experiment,  of 
producing  muscular  movnnent  when  the  brain  is  absent. 
The  fibres,  over  which  the  brain  exerts  its  influence  in 
producing  voluntary  motion,  do  not  stop  in  the  spinal  mar- 
row, but,  according  to  Mr.  Solly,  curve  upwards  and  extend 
to  the  brain,  thos  explaining  most  satisfactorily  why  it  ia 
that  apoplexy,  by  compressing  these  cerebral  fibres,  should 
produce  a  loss  of  voluntary  motion  and  sensation,  while 
those  that  are  free  and  uncompressed  in  the  spinal  cord 

Fta.  15.  SeotSoD  of  the  spinal  muTow,  with  ila  meinbrMiH. 

■  Dun  Buter.  1 1  Dar*  nater  forming  a  *he«ih  for  eacb  of  the  root*  of  ft 
tploal  aerre,  and  afterward*  a  iheath  for  tba  nerve  iUslf.  t  c  Bbeath  ironnd 
lach  of  the  rooli  of  the  *pinal  nerve,  bj  the  aranhnoid,  during  iti  paMigs 
through  that  tnembrane.  I'he  dotted  lino  rspreienti  the  araohnoid.  i  Spaoa 
between  twolayen  of  anchooid,  t  Space  between  arachnoid  and  pia  mater. 
/One  of  thedentationi  of  the  ligamentuni>dentieulatum.  f  g- Pi*  mater.  hAn- 
twior  median  flunre.  ( White  commitiure  eonneoling  the  UtenU  balvei  of  the 
cord,  i  Gre;  eonmiuure  oonnectinE  the  two  •emilunar  proceaaei  of  grajiub- 
HancB.  t  Poeierior  median  fifion.  I(  Antero-lateral  oolumDiof  ipinal  cord. 
■  ai Two  WerBl  eolumna.  « Posterior  colnmni.  ooFoalerior  median  column*. 
f  Origin  of  anterior  or  motor  root  of  iplnal  nerre.  q  Or^in  of  posterior  or 
seMttire  root,  r  Ganglion  on  poaterior  root,  i  Spinal  owre  separating  into 
it*  two  primary  divisione,  antaiier  tod  poaierlor. 
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shonld  atill  ramaia  actively  alive  to  all  impressions,  and 
produce  a  variety  of  corresponding  motions  without  volition 
or  any  consciouBuess  whatever. 

A  step  higher  and  we  find  these  nervous  columns  of 
the  spinal  marrow  continued  into  or  surmounted  by  the 
MedvBa  Oblongata. 


Fia.  It.    Bue  of  Ihe  brtin  with  it«  oerrei. 

a  Anterior  fiMora  between  hemiipherei  of  (he  Bnin.  (  Potterior  Sautrt. 
e  Anlorlor  lobe*  of  Cerebrum,  d  Middle  lobei.  c  Fiuure  of  Bjliiw.  / 
Poeterior  lobei  of  Cervbrum.  g  Faint  of  Infundibulum.  k  Ita  body,  i 
Corpora  Albiootia.  j  Cinaritioui  mttter.  k  Crtir*  Cerebri.  I  Pom  Ve- 
roUl.  m  Top  of  Medulla  Oblon|^ta.  n  Poiterior  prolongatioD  of  Pom 
Varolii.  9  Middle  of  Cerebellum,  f  Anterior  part  of  CerebellDin.  q  lis 
Pocterior  flnure.  r  Superior  part  of  Mednlla  Spinalti.  i  Middle  fiantra  of 
Medulla  Oblongata.  I  Corpiii  PjramidBle.  it  Corpui  Hettiforme.  «  Cor- 
pu*  OliTare.  ■  Olfactorj  Nerre.  x  Its  bulb,  y  Iti  extersal  root  ■ 
Middle  root,  m  Internal  root.  U  Optic  nerre  bejond  Cbia*m.  ec  Optic 
Mrre  before  the  Cbium.  id  Motor  Ooculi,  or  third  pair  of  Derrei.  ee 
Fourth  pair  or  palLetIc  nerrei.  ff  FifUi  pair  or  TripmiBi  nercea.  gg 
Bixih  pair  or  Motor  Extecnu*.  kk  Faual  oerTa.  ii  SeTenth  pair  9c  Audi- 
tor;, Includins  Faeial.   jjkkU  E^th  pair  of  iwrTei— 'ninth  not  *een. 
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The  Medulla  Oblongata  is  within  the  cranium,  lying 
upon  the  cuneiform  process  of  the  occipital  bone,  has  the 
same  arrangement  of  the  white  and  gray  matter  as  the 
spinal  marrow,  and  by  Mr.  Salandier  is  regarded  as  the 
foundation  of  the  central  organs.  It  is  composed  of  six 
eminences,  the  corpora  pyramidalia,  the  corpora  olivaria, 
and  the  corpora  restiformia — which  are  nothing  more  than 
the  enlargements  of  the  nerrous  tracts  belonging  to  the 
spinal  marrow. 

The  corpora  pyramidalia  correspond  to  the  motor  tract; 
the  corpora  olivaria  to  the  respiratory^  and  the  corpora 
reatiformia  to  the  sensory.  From  the  corpora  pyramidalia 
nervous  filaments  can  be  traced  through  the  pons  varolii, 
crura  cerebri,  thalami,  corpora  striata,  and  thence  ex- 
panding to  form  part  of  the  cerebrum.  Some  of  these 
filaments  decussate  low  down,  those  on  the  right  going  to 
the  left  side  of  the  brain,  and  those  on  the  left  to  the 
right — ^by  which  disposition,  paralysis  on  the  opposite  side 
of  the  body  from  injury  of  th6  head  is  explained. 

The  corpora  olivaria  are  by  Mr.  Solly  regarded  as  chiefly 
motor,  and  fibres  can  -be  traced  from  them  through  the 
pons  to  the  tubercula  quadrigemina,  or  optic  ganglia,  and 
thence  along  with  the  fibres  of  the  corpora  pyramidalia  to 
the  cerebrum,  some  also  going  to  the  cerebellum.  Hence 
the  cerebrum  is  by  Gall  and  Spurzheim,  who  take  this  as 
their  starting  point,  said  to  be  formed  or  developed  from 
the  corpora  pyamidalia  and  olivaria — while  the  remain- 
ing tract,  the  corpus  restiforme,  is  as  clearly  traced  into 
the  cerebellum. 

The  corpu8  reeti/orme  differs  from  the  others,  according 
to  the  dissections  of  Mr.  Solly,  in  having  its  fibres  inter* 
lacing  instead  of  parallel. 

Most  of  the  cranial  nerves  arise  from  the  Medulla  Ob- 
longata; and  from  this  fundamental  point  as  a  centre,  the 
primitive  filaments  have  been  traced,  radiating  to  the  cir- 
cumference of  the  cerebrum  and  the  cerebellum — these 
are  called  diverging  jSbrts.  Another  set  is  traced  from  the 
circumference  back  to  the  centre — these  are  the  omverging 
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fibres.  The  two  sets  intersect  each  other^  having  spaces 
termed  ventricles,  while  the  converging  fibres  constitute 
the  Commissures  of  the  Brain. 

Th&  Brcdn^  (Fig.  16,)  filling  the  cavity  of  the  Cranium, 
is,  like  all  other  portions  of  nervous  tissue,  composed  of 
white  and  gray  matter,  but  differently  arranged,  the 
white  occupying  the  centre,  while  the  gray  covers  the 
surface.  We  however  find  both  kinds,  in  variable  quantity, 
interspersed  throughout  the  Brain.  The  Brain  is  divided 
into  Cerebrum  and  Cerebellum.  The  former  is  again  di- 
vided into  hemispheres,  and  these  subdivided  into  lobes. 
The  surface  of  the  Cerebrum  is  thrown  into  convolutions, 
which  are  regarded  as  the  organs  of  intelligence. 

The  relation  which  the  Brain,  Spinal  Marrow,  and  their 
nerves,  sustain  to  each  other  is  so  intimate  as  to  unite 
them  all  in  a  circle  of  communication  and  action.  The 
Brain,  forming  the  central  organ  of  perception,  receives 
the  impressions — ^the  Spinal  Marrow  and  nerves  of  Sen- 
sation convey  these  impressions,  while  the  nerves  of  Mo- 
tion carry  out  the  mandates  of  the  Brain  to  the  different 
muscles  of  the  body — thus  forming  a  circle  of  conduc- 
tion, perception,  and  action. 

This  tissue  has  likewise  the  closest  relation  with  all  the 
organs  and  functions  of  the  body. 

The  second  great  division  of  the  nervous  system  is  that 
of  organic  Life.  It  belongs  to  the  trunk,  is  connected  with 
the  organs  of  nutrition,  consists  of  a  great  number  of 
Ganglia,  whence  it  is  called  the  Ganglionic  system.  These 
Ganglia  are  found  in  the  neck,  chest  and  abdomen,  and  send 
off  an  infinity  of  filaments,  which,  running  together  and  in- 
terlacing, constitute  the  various  plexuses,  following  and 
intimately  surrounding  the  arteries,  in  their  route  to  the 
several  organs.  This  system  is  also  styled  the  Sympathetic^ 
as  it  connects  the  different  parts  of  the  body  together — 
Splanchnic,  from  its  being  so  largely  associated  with  the 
various  viscera — ^and,  more  recently.  Automatic^  from  being 
regarded  as  self-moving  and  the  original  source  of  nervous 
power  to  every  other  part. 
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For  further  details  of  the  sympathetic,  turn  to  the 
nerves  of  the  Trunk,  as  connected  with  the  several  viscera, 
particularly  those  of  the  abdomen. 


CHAPTER  V. 

THE  GLANDULAR  TISSUE. 

ANALT8J8. 

DBrnriTioii,  Dinsiovy  form. 

Glands  are  organs  designed  to  separate  from  the  blood 
fluids  of  a  peculiar  kind,  some  of  which  are  concerned  in 
important  functions,  and  again  re-enter  the  system,  while 
others  are  ejected  from  the  body  as  not  only  useless,  but 
highly  dangerous  to  be  retained. 

This  definition  only  applies  to  those  glands  having  ex- 
cretory ducts,  which  in  reality  are  considered  as  the  only 
true  and  proper  glands,  the  others  being  more  properly 
called  ganglia. 

The  glands  may  be  arranged  under  two  divisions, 

1.  Those  having  excretory  ducts. 

2.  Those  without  excretory  ducts. 

Under  the  first  head  we  have  the  salivary  glands,  the 
liver,  the  pancreas,  the  kidneys,  the  testicles,  the  mammae, 
the  multitude  of  mucous  glands  scattered  throughout  the 
alimentary  tube,  and  the  equally  great  number  belong- 
ing to  the  skin.  Under  the  second  division  we  find  the 
lymphatic  glands,  the  thymus,  the  thyroid,  capsulao  renales, 
glandulsB  Pacchioni,  and  the  pineal  gland. 

Structure. — The  simplest  form  of  a  gland  is  the  sac  or 
cell  follicle,  as,  for  instance,  the  mucous  follicles  which 
consist  of  a  simple  depression  of  mucous  membrane,  con- 
tracted at  its  orifice  into  a  narrow  neck.  A  second  form  is 
that  of  the  tube,  also  composed  of  a  refiection  of  the  mem- 
brane. By  the  combination  of  these  two  forms,  says  Pro- 
fessor MuUer,  all  the  varied  glands  in  the  human  body,  as 
well  as  in  inferior  animals,  can  be  constructed. 
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The  micTOBCope  has  been  most  indastriously  employed  in 
the  examination  of  the  minute  structure  of  the  glands,  and 
to  it  are  we  indebted  for  most  of  our  knowledge  on  this 
subject 

The  combination  of  the  two  elementary  forms  constitutes 
compound  glands,  of  which  two  varieties  are  noticed. 
Ist  Those  whose  tubes  ramify  in  an  arborescent  fornL 
2d.  Where  they  do  not  branch  off,  but  preserve  the  same 
diameter  nearly  throughout  their  whole  course. 

The  mammary,  salivary  and  lachrymal  glands,  with  the 
pancreas  and  the  liver,  belong  to  the  first  division.    ThU 
division  presents  two  groups. 
Fio.  17. 
,  1 .  The  tubes  branch 

oflf  with  some  de- 
gree of  regularity, 
the  first  branches 
sending  off  others, 
and  these  at  certain 
intervals  again  divid- 
ing,  till  at  their  ter- 
minations, to  the  na- 
ked eye  they  present 
the  form  of  acini  lo- 
bules, or  granuli, 
which,  says  Muller,  are  "only  aggregates  of  cells,  seated  in 
clusters  on  the  extremities  of  the  most  minute  secreting 
canals  or  tubes,  which  cells  are  only  visible  by  the  micro- 
scope." These  minute  tubes  sometimes  branch  off  into 
delicate  coeca,  as  seen  in  the  lachrymal  glands  of  the 
turtle,  or  into  the  form  of  tufts  of  twigs  in  other  animals. 
In  the  second  group,  the  tubes  branch  off  irregularly 
and  do  not  terminate  in  cells,  but  in  tufts  or  twigs.  The 
liver  is  given  as  an  example,  and  though  it  contains  acini, 
they  are  nevertheless  composed  of  these  tufts  or  twigs. 


Fia.  11  reprcMDti  ■  porlkHi  of  the  HamniBrT  Oland,  i 
amn^ment  of  ita  duct*,  it  te  idu  Laetiferoni  ducU  and  orifices,  gg 
g  g  Milk  ccUi.  ///  Exoretory  ducU  from  the  cell*  to  tha  larger  lao- 
lUerow  duett. 
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The  tubes  of  the  second  variety,  instead  of  dividing 
like  the  branches  of  a  tree,  scarcely  ramify  at  all,  but 
proceed  on  in  their  course  with  scarcely  any  change  in  their 
diameter,  as  in  the  kidneys  and  testicles.  Here  we  find 
the  tubes  convoluted  and  of  extraordinary  length,  measuring 
in  the  testicle,  according  to  Dr.  Munroe,  6208  feet 

The  celebrated  Buysch,  from  his  very  minute  injections, 
was  led  to  believe  that  glands  consisted  entirely  of  blood 
vessels,  which  had  a  direct  communication  with  the  excre- 
tory duct  But  more  recent  observations,  says  Muller, 
show  ^'  that  the  secreting  canals  in  all  glands,  form  an  in- 
dependent system  of  tubes — ^that  whether  they  be  convo- 
luted as  in  the  kidney  and  testes,  or  ramified  in  an  arbor- 
escent form,  as  in  the  liver  and  salivary  glands ;  whether 
they  terminate  by  twig-like  coeca,  as  in  the  liver,  or  in 
grape-like  clusters  of  cells,  as  in  the  salivary  glands,  pan<*^ 
creas,  and  mammary  gland ;  their  only  connection  with  the 
blood  vessels,  in  all  cases,  consists  in  the  latter  ramifying 
and  forming  a  capillary  net  work  on  their  walls,  and  in 
their  interstices,  and  that  the  finest  secreting  tubes  are 
always  several  times  larger  in  diameter  than  the  minute 
ramifications  of  the  arteries  and  veins.'' 

The  lungs,  it  is  supposed,  furnish  the  best  type  for  the 
whole  series  of  glandular  organs. 

The  general  conclusion  to  which  the  microscope  has  led, 
in  reference  to  the  structure  of  glands,  is,  that  the  primi- 
tive ceS  is  the  ftindamental  and  operative  part  in  which  all 
secretion  occurs,  whether  in  the  simple  or  complex  gland, 
or  in  the  lengthened  secreting  tubes,  or  in  the  skin  or  any 
of  the  membranes  of  the  body ;  and  that  however  various 
the  form  of  the  elementary  parts,  all  the  glands,  without 
exception,  which  secrete  a  fiuid,  follow  the  same  law  of 
conformation,  by  developing  themselves  from  the  simple 
fcBidt. 

LYMPHATIC  GLANDS. 

Under  this  head  we  will  give  a  general  description  of 
the  absorbent  system,  which  is  as  important  and  interest- 
ing as  the  sanguineous.    If  the  latter  carries  into  the 
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system  the  nutrient  material  for  constructing  the  body, 
the  former  conveys  out  the  same  material,  after  it  has  per- 
formed its  part  in  the  oeconomy,  and  becomes  useless;  or 
rather  carries  it  into  the  venous  blood,  to  become  repurified 
in  the  lungs,  again  to  enter  the  system. 

This  system  is  divided  into  the  lymphatic  glands  and 
the  absorbent  vessels. 

The  lymphatic  or  absorbent  glands,  called  also  conglo* 
bate,  are  very  numerous  both  in  the  trunk  and  extremities, 
and  are  generally  seen  in  clusters  or  chains,  as  in  the  mesen- 
tery and  neck.  Their  color  is  reddish,  inclining  to  a  grayish 
hue,  though  the  bronchial  are  black  and  those  of  the  lesser 
omentum  sometimes  yellow.  Their  consistence  is  firm  and 
resisting.  They  are  surrounded  by  a  firm  capsule  of  cel- 
lular membrane,  which  sends  processes  within  their  sub- 
stance to  unite  the  different  parts,  as  blood  vessels  and 
nerves,  with  which  they  are  liberally  supplied.  Their  size 
varies  from  that  of  a  currant  to  that  of  an  almond.  Their 
form  is  round  or  oval,  though  some  are  irregular  and 
lobulated.  They  are  movable  in  the  healthy  state,  but 
become  firmly  fixed  by  inflammation.  Their  structure  is  not 
ftiUy  determined,  though  they  seem  to  consist  essentially 
of  an  interlacement  of  lymphatic  vessels,  which  enter  these 
glands,  and  after  forming  a  kind  of  plexus,  leave  theuL 

Those  entering  are  called  vasa  inferentia;  those  leaving, 
vasa  efferentia. 

Cells  are  spoken  of  as  lying  between  these  two  kinds  of 
vessels,  into  which  they  open,  and  containing  a  peculiar 
fluid.  The  absorbent  vessels  are  divided  into  the  lymph- 
atics and  lacteals,  so  called  from  the  color  of  the  fluid  they 
respectively  carry,  which  is  transparent  in  the  former  and 
milky  in  the  latter. 

Some  of  these  vessels  were  seen  in  the  mesentery  of  a 
goat  by  Herophilus  and  Erasistratus,  280  years  before  the 
Christian  era.  Aselius,  an  Italian  anatomist,  in  1622  re- 
discovered or  confirmed  the  original  observations  of  absorb- 
ents in  the  mesentery,  made  so  long  before  by  Herophilus 
and  Erasistratus,  and  found  that  these  vessels  took  up  the 
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chyle,  but  where  they  took 
it  and  what  hecame  of  it  he 
did  not  know. 

EostachiuB,  in  1564,  dis- 
covered in  the  horse  the 
thoracic  duct,  which  he 
called  vena  alha  thoracica, 
the  white  vein  of  the  chest, 
not  knowing  its  use.  Wes- 
lingiufl,  in  1649,  found 
that  the  chyle  vessels  or 
lacteals  of  Aselius,  termin- 
ated in  the  thoracic  duct. 
By  the  labors  of  Monro, 
Hunter,  with  others,  and 
especially  Mascagni,  the 
lymphatic  vessels  have  been 
demonstrated  as  extending 
to  almost  every  part  of  the 
body,  the  only  parts  in 
which  they  have  not  been 
seen  are  the  brain,  spinal 
marrow,  ball  of  the  eye,  and 
placenta.  The  lymphatics 
have  been  considered  as  an 
appendage  to  the  venous 
system.  They  resemble  the 
veins  in  having  the  same 
structure,  though  their  coats  are  more  delicate.  Like 
veins,  they  have  numerous  valves  which  give  them  a 
knotted  appearance.  Their  currents  are  in  the  same  di- 
rection, and  terminate  in  veins.  But  they  differ  from 
veins  in  passing  through  glands,  in  being  less  tortuous, 

Fio.  18  rapraicnti  the  forroaltoD  SDd  eoone  orihslboracic  duet. 

•  Termimtionofthonicleduol.  i  Id  Mparation  tnlotwodaeti.wbicbaKtin 
onita.  t  Lower  end  or  duel,  d  Left  aiTSoi  Tcin.  e  Right  azjgoi.  J  lolet- 
eoitsl  Teins  enterias  right  aijgos.  g  h  i  j  Comipond  to  numerou*  Itctetl* 
ud  Ijmphitiei,  wbtch  go  to  form  tbe  commeneeiiKiit  of  the  thoncic  dact. 
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and  in  having  more  numerous  and  perfect  valves.  These 
valves  are  generally  semilunar,  and  arranged  in  pairs, 
though  some  are  circular  and  do  not  close  the  canal 
entirely. 

The  origin  of  the  lymphatics  is  still  involved  in  douht, 
whether  in  the  various  tissues  they  commence  by  open 
mouths,  or  are  continuous  with  one  set  of  the  arteries,  and 
carry  the  serous  portion  of  the  blood,  or  whether  they 
begin  by  a  fine  net-work  of  vessels.  Let  their  microscopi- 
cal origin  be  what  it  may,  it  is  well  ascertained  that  the 
lymphatics  come  from  nearly  every  portion  of  the  body, 
while  the  lacteals  spring  exclusively  from  the  interior  of 
the  intestinal  tube,  and  especially  its  upper  part 

The  former  carry  lymph,  the  worn-out  material  of  the 
body;  the  latter,  the  lacteals,  convey  chyle,  the  fresh  mate- 
rial formed  by  the  process  of  digestion.  Both  sets  of  vessels, 
after  passing  through  the  various  lymphatic  glands,  ulti- 
mately meet  and  converge  to  a  point  upon  the  second  lum- 
bar vertebrsB,  behind  the  aorta,  and  below  the  diaphragm, 
called  the  receptacidum  chylL 

This  receptacle  of  the  chyle  forms  the  commencement  of, 
and  is  continuous  with  the  thoracic  duct,  (Fig.  18,)  a  tube 
extending  up  the  thorax  between  the  aorta  and  vena  azygos 
to  the  fourth  dorsal  vertebrae,  where  it  inclines  obliquely 
to  the  left,  behind  the  oesophagus  and  aorta,  and  inside  of 
left  subclavian  artery,  to  the  seventh  cervical  vertebra, 
from  which  it  arches  downward  and  outwards  to  the  junc- 
tion of  the  internal  jugular  and  left  subclavian  veins,  at 
which  angle  it  enters,  protected  by  a  pair  of  valves  which 
prevent  regurgitation.  This  tube  receives  the  lacteals  and 
the  lymphatics  belonging  to  the  lower  extremities,  abdo- 
men, left  half  of  the  chest,  left  side  of  the  head  and  neck, 
and  the  left  upper  extremity.  The  lymphatics  of  the  right 
side  of  the  head,  right  neck,  right  upper  extremity,  and 
right  lung,  meet,  and  enter  the  venous  system  on  the  right 
side  by  a  second  tube,  at  the  junction  of  the  right  subcla- 
vian and  internal  jugular. 

The  lymphatics  are  endowed  with  the  properties  of  con- 
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tractilitj,  elasticity^  and  extensibility,  which  are  no  doubt 
employed  in  their  function  of  circulating  the  lymph,  but 
this  point  is  by  no  means  yet  satisfactorily  settled. 


CHAPTER  VI. 

T,HE  CUTANEOUS  TISSUE. 

ANALYSIS. 
IMPORTANCB,   BXTBVT,  VOEM,  8TEVGTUEB»  rUVCTIONI   Ain>   EELATIOMI. 

This  tissue,  especially  its  external  portion,  has  received 
the  names  of  dermoid,  tegumentary,  compound  villous,  or 
follicular  membranes.  Its  importance  may  be  estimated 
from  its  early  development,  vast  extent,  complexity  of 
structure,  variety  of  function,  diversity  of  relations,  and 
number  of  diseases. 

In  the  language  of  M.  Beclard,  this  tissue  is  the  ^^  most 
universally  extended  in  the  animal  kingdom;  it  is  the  first 
which  is  distinct  and  figured  in  the  embryo;  it  is  on  it 
and  by  it  the  rest  of  the  body  is  formed;  and  it  con- 
tains the  most  essential  functions,  is  often  changed  by 
disease^  is  the  part  on  which  all  foreign  substances  produce 
impressions,  and  most  therapeutic,  agents  are  applied." 

The  extent  of  this  element  is  commensurate  with  the 
whole  external  and  internal  surface  of  the  body,  wherever 
exposed  to  the  contact  of  foreign  substances.  Its  form  has 
been  compared  to  two  canals,  the  one  wide  and  external, 
the  other  narrow  and  internal,  and  the  two  continuous, 
the  intervening  space  being  occupied  by  the  rest  of  the  body. 
From  this  peculiarity  of  form,  it  consists  of  two  great 
divisions. 

1st.  The  skin  and  its  appendages,  forming  the  outer  canal 
or  external  surface. 

2d.  The  muccms  membrane,  forming  the  inner  canal  or 
internal  surface. 


K. 


124  BKIN  AHD  US  APPBETDACODS. 

Thongli  these  two  divisions  present  striking  differences 
at  first  sight,  yet  they  are  so  closely  allied  in  structure, 
being  regarded  as  essentially  the  same,  that  we  shall  ex- 
amine both  as  belonging  to  the  same  tissue. 

The  skin  can  be  traced  as  gradually  sliding  into,  and 
becoming  insensibly  lost  in  the  mucous  membrane  at  all 
the  natural  apertures,  as  the  mouth,  anus,  prepuce,  labia, 
&c.,  showing  the  continuity  of  the  two  divisions ;  and  their 
identity  is  further  established  by  their  being  convertible  the 
one  into  the  other.  For  instance,  in  the  axillsB,  nates  and 
other  parts,  where  opposing  surfaces  of  the  skin  come  in 
contact  and  are  not  kept  clean,  the  skin  will  become  moist 
and  soft,  and  present  all  the  appearances  of  mucous  mem-  * 
brane.  On  the  other  hand,  mucous  membrane,  as  in  pro- 
lapsus of  the  rectum  and  vagina,  by  being  exposed  becomes 
dry,  and  assumes  all  the  peculiar  characters  of  skin. 

SKIN  AND  ITS  APPENDAGES. 

The  skin,  (cutis,  ««pf«a.)  as  already  remarked,  covers  the 
whole  external  surface  of  the  body,  and  according  to  the 
prize  essay  of  Mr.  Wheelock,  measures  in  extent  2,500  inches. 
Its  color  varies  from  white  to  black,  having  all  the  inter- 
mediate shades  depending  on  the  different  races  of  man- 
kind, and  the  difference  in  climate,  age  and  eiposure.  Its 
density  also  varies,  being  thicker  in  the  black  than  the 
white,  and  much  more  dense  in  some  parts  of  the  body 
than  others,  as  in  the  palm  of  the  hand  and  sole  of  the 
foot.  It  has  two  surfaces,  the  one  free  and  exposed  to 
external  bodies,  the  other  adherent  to  parts  beneath  by  cel- 
lular tissue,  and  in  the  scalp  and  neck,  closely  connected  with 
muscular  structure,  as  over  the  occipito-frontalis  and  pla- 
tyma  myoides.  The  free  surface  presents  a  variety  of  ob- 
jects of  study,  as  inequalities  of  elevation  and  depression, 
folds  and  wrinkles,  openings  or  pores,  and  various  grades  of 
softness  and  moisture,  all  of  which  will  be  more  particular- 
ly noticed  in  the  account  of  its  structure.  The  adhering  sur- 
face, by  its  loose  cellular  tissue,  generally  admits  of  free 
motion  between  the  skin  and  adjacent  parts. 
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Pi«.  19. 


The  atnuiure  of  the  skin  conaista  of  three  membranes— 
the  cntia  Tera,  rete  macoaum,  and  cuticle. 

The  cutis-vera,  or  true  skin, 
is  the  innermost  layer  of  the 
three.  It  ia  the  chief  mem- 
brane, is  the  thickest  and 
strongest,  and  is  regarded  as 
thebaeis  to  the  other  two.  Ac- 
I  cording  to  M.  M.  Beclard  and 
Bayle,  it  is  composed  of  cel- 
1  lolo-fibrous  structure,  in  the 
'  form  of  an  areolar  web,  more 
or  less  compact— that  is,  its 
cellular  fibres,  more  or  less 
interwoven  with  the  fibrous, 
form  a  firm,  compact  mem- 
brane, varying  in  thickness 
&om  one-quarter  of  a  line  to  one  line  and  a  half.  Its 
thickness  in  the  trunk  is  greater  behind  than  before ;  in 
the  limbs  greater  externally  than  internally;  it  is  remark- 
ably dense  in  the  palms  of  the  hands  and  soles  of  the  feet, 
and  particularly  thin  in  the  eye-lids„mammsB,  scrotum  and 
penis.  "We  find  the  cellular  and  fibrous  tissue  varying  in 
their  relative  proportions  in  different  parts,  and  in  accord- 
ance with  the  amount  of  motion  and  resistance  to  press- 
ure; the  cellular  predominating  where  freedom  of  motion 
is  required,  as  in  the  axillie,  while  the  ligamentous  or 
fibrous  is  most  abundant  where  there  is  greatest  pressure. 
as  in  the  plantar  and  palmar  regions;  and  it  is  in  conse- 
quence of  this  combination  of  the  cellular  and  ligamentous 
tissue  in  the  cutis-vera,  that  we  find  it  possessed  of  the 


Fm.  19  rBpt«*anti  (he  ttrnclura  of  the  ikia.  ■  Epidenna,  or  cuticle,  k 
Kale-BueMum.  t  Papillarj  clumpi,  quadrilatanl  in  ibape,  compMed  of  coni- 
nl  papillB,  and  imd  in  Iha  palm  of  the  hand  and  aole  of  the  foot,  i  Deep 
Itjer  (rf  derviL,  tba  (Mrinm.  *  Adipoie  cella.  /  Sudoriparooa  gland,  with  iti 
■Hnl  duct,  g  Sudoriparom  gland,  with  a  itnigbter  duet,  as  teen  in  the  icalp. 
t  Two  bun  from  the  tcalp,  endoted  ia  their  follicle*,  i  A  pair  of  aebi-putHM 
llaaii,  openinK  bj  aboit  duct*  Into  the  folliele  of  the  bair. 
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properties  of  flexibility,  elasticity,  and  retractility.  It  also 
possesses  considerable  contractility,  as  seen  in  what  is 
called  the  goose  flesh,  and  in  the  scrotum,  nipples,  &c.,  and 
which  seems  to  depend  upon  some  reddish  fibres,  seen  im- 
mediately beneath  the  dermoid  tissue,  having  a  contractile 
property  and  resembling  involuntary  muscle. 

The  cutis-vera  contains  an  immense  number  of  blood  ves- 
sels, nerves  and  lymphatics,  which  ramify  through  its  sub- 
stance and  appear  upon  its  surface,  and  by  some  these  are 
considered  a  distinct  layer,  under  the  name  of  the  vascular 
retiform  layer  and  the  papillad,  though  not  generally 
regarded  as  a  distinct  and  separate  structure.  The  external 
surface  of  the  cutis-vera  has  numerous  elevations  or  pro- 
jections, called  papilla3,  which  are  very  distinct  on  the 
extremities  of  the  fingers  and  toes,  and  on  the  palms  of 
the  hands  and  soles  of  the  feet  On  the  fingers  these  pa- 
pill83  present  the  form  of  arched  or  concentric  rows.  These 
rows  are  separated  by  longitudinal  and  transverse  fissures^ 
which  it  is  said  give  passage  to  the  perspiratory  ducts. 

The  microscope  reveals  the  papillaa  to  consist  of  blood 
vessels  and  nerves,  connected  by  cellular  tissue,  and  ter- 
minating in  loops.  The  nerves  are  seen  without  neuri- 
lemma, and  the  blood  vessels,  according  to  Beclard,  havB 
an  erectile  disposition.  These  papillsB,  wherever  situated, 
are  the  seat  of  sensibility,  and  those  upon  the  ends  of  the 
fingers,  called  tactile  papillae,  are  the  especial  agents  of  the 
sense  of  touch.  Though  the  nerves  of  the  papillae  have 
been  said  to  terminate  in  loops,  yet  it  is  proper  to  say 
that  some  most  respectable  anatomists  assert  that  they  be- 
come so  soft  and  fine  that  it  cannot  be  determined  whether 
they  end  in  loops,  plexuses  or  soft  bulbs.  The  organic 
element  of  the  cutis  vera  is  principally  gelatin. 

The  rete-mtwosum  is  the  next  layer  in  order,  and  covera 
the  outer  or  papillary  surface  of  the  cutis.  It  is  a  very 
soft  substance,  and  can  be  raised  in  a  distinct  layer,  thougli 
with  difficulty,  after  maceration.  M.  Galtier  makes  it  to 
consist  of  as  many  as  four  separate  laminae,  the  middle 
one  being  the   seat  of  color.    The  most  recent  micro- 
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ficopic  observations,  however,  seem  to  regard  the  rete- 
muoosiim  as  forming  the  internal  layer  of  the  cuticle,  and 
being  the  fresh  secreted  substance  from  the  cutis  vera, 
which  gradually  hardens  into  the  cuticle  as  it  approaches 
the  surface.  Henle  has  found  it  to  consist  of  small  oval 
cells,  containing  a  nucleus  which  became  hardened,  flat- 
tened, and  ultimately  changed  into  the  scales  of  the  cuticle. 

The  coloring  matter  is  also  found  to  be  produced  by 
cells,  called  pigment  cells — each  containing  a  nucleus,  and 
many  granules.  The  choroid  coat  of  the  eye,  it  is  said,  exhib- 
its the  pigment  cells  both  distinctly  and  beautifully.  The 
pigmentum  nigrum  is  sometimes  absent  in  different  parts 
of  the  body,  as  in  the  eyes  of  Albinos — ^who  are  thereby  very 
sensitive  to  light. 

The  Cutidey  Epidermis ^  or  Scarf  Shin^  is  the  outermost 
or  most  external  layer  of  the  skin.  It  is  easily  separated 
by  blisters,  maceration,  or  putrefaction,  and  often  comes 
off  during  scarlet  fever;  on  raising  it,  it  is  seen  to  be  con* 
nected  by  delicate  filaments  and  hairs  to  the  parts  beneath* 
It  consists  of  one  homogeneous  layer,  destitute  of  cellu- 
lar tissue,  vessels,  and  nerves.  When  separated,  it  pre- 
sents the  character  of  the  horny  tissue — ^is  hard,  and  varies 
greatly  in  thickness-  in  different  parts,  according  to  press- 
are;  for  example,  it  is  thickest  in  the  palms  of  the 
hands  and  soles  of  the  feet ;  it  exactly  adapts  itself  to  all 
the  inequalities,  as  the  papillas  and  furrows  upon  the  cutis 
vera,  and  from  being  without  nerves  and  blood  vessels,  and 
consequently  without  sensation* and  circulation,  is  admi- 
rably suited  to  protect  the  very  delicate  and  sensitive  sur- 
£sM;e  of  the  cutis  below.  At  the  mouth,  anus,  and  other 
natural  apertures,  it  is  continuous  with  the  epithelium  or 
cuticle  of  the  mucous  membrane. 

Under  the  microscope,  the  cuticle  consists  of  several  suc- 
cessions of  small,  hard,  dry  laminsB  or  scales,  each  of  which 
contains  opaque  spots  of  the  original  nucleus  and  cells,  now 
flattened  into  scales,  of  an  irregular  form,  overlapping 
each  other  at  their  edges,  and  constantly  desquamating  or 
falling  off  like  particles  of  bran.    It  is  nothing  more  than 
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the  secreted  fluid  from  the  cutis-vera,  thrown  out,  it  would 
seem,  like  varnish  over  the  whole  surface  of  the  body,  and 
then  condensing  and  hardening  into  the  scales  just  men* 
tioned. 

The  process  of  formation  is  thus  seen  hj  the  microscope. 
The  capillaries  of  the  cutis-vera  throw  out  lymph,  contain- 
ing numerous  cell-germs;  these  soon  enlarge  into  cells, 
and  closely  apply  themselves  to  the  surface  of  the  cutis. 
When  this  layer  is  completed  a  second  layer  forms  beneath, 
and  the  first  then  becomes  separated  from  the  true  skin, 
changes  its  form  and  consistence,  becomes  fiat  and  hard, 
and,  by  evaporation,  dry  and  firm,  and  finally  falls  off  in 
scales ;  and  this  succession  of  changes,  from  the  primitive 
secreted  nucleus  of  the  cell  germ,  up  to  the  dry  fiattened 
desquamating  scale,  is  continually  going  on. 

The  cuticle  is  fiexible,  elastic,  and  easily  torn.  Boiling 
water  extracts  some  gelatine,  renders  it  white,  opaque^ 
and  deprives  it  of  elasticity.  When  dry,  its  volume  is  di- 
minished, becomes  firmer,  slightly  yellowish,  and  resists 
putrefaction  for  a  long  time.  Fire  causes  it  to  burn  like 
horn  and  emit  a  similar  odor.  The  fixed  alkalies  resolve 
it  into  a  soapy  substance.  Nitric  acid  turns  it  yellow 
almost  immediately,  and  thickens,  softens  and  reduces  it 
to  a  pulp  in  twenty-four  hours. 

The  skin  thus  constituted  of  the  cuticle,  rete-mucosum, 
and  cutis-vera,  has  its  external  surface  moistened  by  two 
kinds  of  fiuids — the  one  watery  in  its  nature,  called  the 
perspiration — ^the  other  unctuous  in  its  character,  and 
known  as  the  sebaceous. 

The  perspiration,  which,  when  augmented  in  quantity, 
becomes  the  sweat,  is  furnished  by  follicles  called  the  sudo- 
riferous or  sweat-glands,  (Fig.  19 ;)  they  are  found  in  all 
parts  of  the  skin,  are  of  a  round  form,  and  consist  of  a 
coeca,  ending  in  a  spiral  tube,  the  exhalent  duct,  which 
passes  through  the  cutis,  rete-mucosum,  and  cuticle^  open- 
ing on  the  latter  by  a  minute  pore.  In  the  axillee  they  are 
described  as  large,  very  distinct,  and,  by  their  reddish  color, 
readily  distinguished  from  the  fatty  grains  adjoining  them. 
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The  sebaceous  or  oily  fluid  comes  from  sebaceous  glands. 
These,  though  not  so  numerous  as  the  perspiratorj,  are 
nevertheless  abundant  in  many  parts  of  the  skin,  as  the 
nose,  &ce,  arm-pits,  arms,  &c.;  the  palms  of  the  hands  and 
soles  of  the  feet  being  destitute  of  them.  They  present  a 
variety  of  form,  from  the  simple  sac-like  follicle  to  the 
lobulated  gland.  In  the  scalp  the  lobes  are  clustered  to- 
gether like  a  bunch  of  grapes ;  and  their  ducts,  which  are 
straight,  though  sometimes  spiral,  besides  perforating  the 
skin,  have  one  or  more  of  them  entering  tiie  hair  follicle. 
(Fig.  19.)  These  ducts  are  lined  by  the  involuted  cuticle. 
The  meibomian  glands  of  the  eye-lids,  and  the  ceruminous 
glands  of  the  ear,  are  also  examples  of  sebaceous  glands. 

The  sebaceous  glands  are  about  the  size  of  millet  seed, 
of  a  yellow  color,  and  most  generally  situated,  as  well  as 
the  perspiratory,  in  the  subcutaneous  cellular  structure, 
though  sometimes  imbedded  in  the  dermis  itself 

There  is  another  set  of  glands  belonging  to  the  skin, 
called  the  odoriferous  glands,  (glandulsd  odoriferaa,)  which 
are  very  particularly  described  by  Dr.  Homer,  who  seems 
to  have  given  them  more  attention  than  any  previous 
anatomist  He  says  they  are  well  developed  in  the  negro, 
and  are  found  in  the  arm-pit,  near  the  skin,  and  enveloped 
in  cellular  adipose  structure.  About  three  hundred  of 
these  glands  were  counted  on  a  space  the  size  of  a  Spanish 
dollar ;  they  are  described  as  of  a  brown  color,  of  varying 
size,  from  a  line  to  two  lines  in  length,  and  having  a  gran- 
nlar  mirface,  like  the  mammary  and  pancreatic  glands. 
Their  use  is  believed  to  be  to  furnish  the  odorous  secretions 
of  the  body. 

The  Functions  of  the  skin  are  those  of  Sensation,  Secre- 
tion, and  Absorption. 

Sensation,  as  already  stated,  is  either  general  or  specie^ — 
every  part  of  the  skin  being  supplied  with  nerves — so,  in 
every  part  we  find  common  sensibility,  or  tact,  while  spe- 
cial sensibility,  or  sense  of  touch,  is  very  limited,  confined 
ahnost  exclusively  to  the  tips  of  the  fingers.  By  this  func- 
tion the  health  and  preservation  of  the  body  is  particularly 
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looked  after ;  it  stands,  as  the  faithM  sentinel^  on  the  out- 
posts of  the  system,  giving  immediate  warning  whenever 
an  enemy  is  at  hand,  or  an  injury  is  suspected,  whether 
by  mechanical  or  chemical  violence  or  the  temperature  of  the 
atmosphere.  This  warning  is  by  the  sensation  of  pain. 
But  this  function  is  also  intellectual,  as,  by  the  sense  of 
touch,  it  is  the  medium  of  knowledge  to  the  mind. 

The  Secretion,  of  the  skin  has  been  stated  to  be  perspira- 
tory and  sebaceous.  By  this  function  the  properties  of 
smoothness,  softness^  and  pliability  are  imparted  to  the 
skin,  and  a  large  amount  of  superfluous  matter  thrown 
off,  which,  if  retained,  would  destroy  life. 

The  amount  of  exhalation  from  the  skin  has  been  esti- 
mated by  Sanctorius.  It  is  stated  that  for  thirty  years  he 
daily  weighed  his  body,  food,  and  excretions.  His  estimate 
was,  that  out  of  every  eight  pounds  of  nourishment,  five 
passed  off  by  the  skin,  leaving  only  three  to  be  carried  off 
by  the  lungs,  kidneys  and  bowels.  M.  Seguin  made  the 
amount  average  about  three  pounds  in  the  twenty-four 
houra  Twenty  or  thirty  ounces  of  this  exhalation,  it  is 
said,  cannot  accumulate  in  the  system  without  causing 
disease;  which  is  no  doubt  true.  The  perspiratory  func- 
tion is  also  one  of  refrigeration,  as  by  evaporation  the 
body  is  cooled. 

Absorption,  though  at  one  period  denied  to  the  skin,  is 
now  fully  established  as  one  of  its  functions;  for  by  the 
skin  many  articles  of  the  materia  medica  are  daily  intro- 
duced into  the  system,  and  produce  their  effects  with  nearly 
the  same  certainty  as  when  taken  by  the  mouth. 

The  Bdations  of  the  skin  may  be  considered  as  Physical, 
Chemical,  Organic,  and  Mental. 

The  principal  phyi^cal  relation  of  the  skin  is  cUmos- 
pheric  air  J  of  a  certain  temperature  and  density.  If  the 
temperature  be  too  low,  the  skin  will  become  cold,  torpid, 
and  frozen,  while  the  function  of  sensation  will  be  ob- 
scured, benumbed,  or  entirely  lost,  and  those  of  secretion 
and  absorption  completely  checked  or  destroyed.  On  the 
other  hand,  if  the  temperature  be  too  high,  the  violence 
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of  action,  will  result  in  the  disturbance  and  destruction  of 
its  functions. 

The  relation  of  the  skin  with  the  density  of  the  atmos- 
phere is  equally  fixed  and  important  During  an  ascent  to 
the  top  of  Mont  Blanc,  where  the  air  is  so  much  more  rare, 
the  cohesive  property  of  the  skin  gives  way  for  want  of 
pressure ;  a  general  relaxation  occurs,  and  the  blood,  we 
are  told,  flows  from  the  whole  surface  of  the  body.  Too 
great  density,  on  the  other  hand,  would  be  equally  de- 
structive. 

In  regard  to  the  Ohemical  relations  of  the  skin,  it  is 
well  known  that  if  chemical  agents  be  not  applied  in  their 
due  and  proper  proportion,  they  are  violently  destructive,  at 
once  disorganizing  the  skin,  breaking  up  its  whole  texture, 
and,  consequently,  destroying  all  its  functions. 

The  skin,  being  an  organ,  and  forming  part  of  the 
body,  becomes  necessarily  connected  with,  and  more  or  less 
dependent  on,  every  other  part  or  organ ;  and  hence  it  has 
organic  relations.  The  principal  of  these  are  with  the 
mucous  membrane  and  kidneys.  When  the  functions 
of  these  organs,  are  increased,  those  of  the  skin  are  dimin- 
ished, and  vice  versa. 

The  MerUcU  Bdations  of  the  skin,  or  those  it  has  with 
the  brain  and  nervous  system,  are  equally  striking.  Every 
one  has  seen  fear  and  grief  contract  the  skin,  and  render 
it  pale,  cold,  bloodless,  benumbed,  deprived  both  of  sensa- 
tion and  secretion.  Anger  and  joy,  on  the  contrary, 
dilate  the  skin,  fill  it  with  fluids,  increase  its  color, 
excite  all  its  functions,  and,  if  in  excess,  will  as  certainly 
injure  and  derange  them. 

Now  these  several  relations  constitute  so  many  fixed  and 
definite  laws  for  the  regulation  of  the  skin's  functions — 
obedience  to  which  has  the  high  reward  of  health  and  life; 
disobedience,  the  penalty  of  disease  and  death.  The  pen- 
alty is  inflicted  in  a  variety  of  ways,  as  in  vices  of  confor- 
mation, congenital  and  acquired,  accidental  productions,  as 
fistulas,  abscesses,  morbid  secretions  of  the  sebaceous  folli- 
cles, having  names  according  to  thje  kind  and  consistency 
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of  the  fluid;  a  variety  of  tamors  of  varied  size  and  cliarao- 
ter,  as  the  steotoma,  atheroma,  meliceris,  &c.,  or  a  fatty,  a 
pnlpj,  and  a  honej-like  tumor;  and,  finally,  inflammation 
in  all  its  various  forms. 

APPENDAGIS  07  XHB  SKIN. 

The  appendages  of  the  skin  consist  of  the  hairs  and 
naUsy  which  are  modifications  of  the  cuticle. 

The  hairs  (Fig.  19)  present  differences,  according  to 
their  situation,  in  length,  fineness,  delicacy,  quantity, 
size,  and  color.  They  differ  according  to  races,  being 
long,  fine,  thick,  and  often  curled,  in  the  Caucasian  and 
Malay,  fine  and  thin  in  the  American,  short  and  coarse 
in  the  Mongolian,  and  crisped  and  woolly  in  the  Ethio* 
plan.  They  vary  also  with  age  and  sex,  being  finer  in 
the  young  than  in  the  old,  and  in  the  female  than  in  the 
male. 

Each  hair  is  composed  of  a  bulb  and  stem.  The  bulb 
is  simply  a  reflection  of  the  skin,  termed  the  follicle,  con- 
taining a  conical  pulpy  substance  called  the  papilla.  The 
follicle  is  ovoid  in  shape,  and  lined  by  the  involuted  cuticle; 
it  is  embedded  in  the  subcutaneous,  adipose,  and  cellular 
structure,  and  is  highly  vascular  and  sensitive.  The  pa- 
pilla is  the  part  of  the  bulb  generating  the  hair;  from  its 
vessels,  lymph  is  poured  out  containing  cell  germs;  these 
grow  into  cells  with  nuclei,  which  elongate  and  become 
condensed  into  scales,  overlapping  each  other,  and  form- 
ing the  cortex  or  outer  surface  of  the  hair. 

The  hair  lengthens  by  fresh  successive  additions  from 
the  papilla,  one  beneath  the  other,  constantly  repeated, 
as  long  as  it  continues  to  grow. 

The  interior  of  the  hair,  called  the  medulla,  has  its  cells 
less  condensed  than  the  outer,  and,  on  a  transverse  sec- 
tion, gives  the  appearance  of  a  cell-tube. 

Hair  can  be  split,  and  of  itself  separates  into  filaments. 
Pigment  granules  are  found  in  the  cells  of  the  bulb,  on 
which  the  color  depends;  and  into  the  follicle  the  ducts 
of  one  or  more  of  the  sebaceous  glands  open  and  discharge 
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their  fluids^  which,  it  ib  said,  lubricate  the  hair  throughout 
its  whole  course.    (See  Fig.  19.) 

The  formatiye  force  is  very  great  in  hair.  It  is  quickly 
replaced  when  cut  or  destroyed,  provided  the  bulb  and 
papilla  remain  uninjured.  Hair  is  entirely  destitute  of 
vitality,  except  at  its  root  or  bulb,  where  it  is  both 
vascular  and  sensitive,  as  seen  in  the  disease  called  jpUoof 
poUnUoou 

The  motions  of  the  hair  are  referred  to  the  action  of  sub* 
cutaneous  muscles.  This  is  very  evident  in  the  large  hairs 
or  prickles  of  the  porcupine,  and  the  feathers  of  the  tail  of 
the  peafowl,  where  each  is  supplied  with  a  distinct  muBcle 
for  its  elevationi 

Hair,  like  the  cuticle,  resists  putrefaction  for  a  long 
*tima  Boiling  resolves  it  into  gelatin  and  coagulated 
albumeiL  According  to  Yauquelin,  hair  is  composed  of 
an  animal  matter  which  forms  the  base — a  small  quantity 
of  a  white  concrete  oil,  a  blackish  oil,  iron,  oxide  of  manga- 
nese, carbonate  of  lime,  silex,  and  sulphur. 

The  NaXts  are  the  horny  scales  which  cover  the  last 
phalanx  of  the  fingers  and  toes.  Each  nail  consists  of  a 
root,  body,  and  free  extremity.  The  root  and  borders  aro 
confined  in  a  fold  of  the  cutis,  named  the  nail-follicle;  the 
body  rests  upon  the  surfiM»  of  the  cutis,  called  the  matrix, 
which  is  very  vascular,  and  appears  red ;  while  the  white 
portion,  just  at  the  root,  is  styled  the  lunula.  The  nail 
grows  in  a  manner  similar  to  the  cuticle. 

The  nail  follicle  and  matrix  contain  papillaa,  that 
secrete  the  fluid  or  lymph  in  which  are  found  cell-germs. 
These,  like  those  of  the  hair,  become  compressed,  dry,  flat* 
tened  and  hardened  into  naU :  those  at  the  root  elongating 
and  adding  to  the  length;  those  at  the  borders  forming 
the  breadth;  while  those  in  the  matrix,  or  centre,  increase 
the  thickness. 

The  nails  protect  and  form  a  firm  support  to  the  tactile 
papillsd  or  organs  of  touch.  They  are  also  instruments  of 
prehension. 
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THB  MUOOUB  MEUBRAl^ 

This  constitutes  the  second  division  of  the  Cutaneous  Sys- 
tem. It  lines  the  whole  interior  of  the  surface  of  the  body, 
having  communication  with  the  exterior  world.  It  is 
consequently  coextensive  with  the  digestive,  pulmonary, 
urinary,  and  genital  organs.  It  is  continuous,  as  before 
stated,  with  the  skin.  Its  color  varies  from  a  pale  rose  to 
a  beautiful  red.  Its  density  also  varies,  being  thinner  in  the 
urethra  and  genital  organs  than  in  the  intestines.  Its 
tefuxcUy  is  so  slight,  it  tears  easily  in  the  attempt  to  raise  it. 

Like  the  skin,  it  has  two  surfaces,  the  one  free,  the  other 
adherent.  The  free  surface  presents  valvulaa,  folds  and 
wrinkles,  cavities  or  depressions,  and  papillary  and  villous 
projections.  The  adhering  surface  is  covered  by  a  fibre- 
cellular  tissue,  which  gives  the  mucous  membrane  its 
solidity.    It  has  two  principal  divisions. 

Ist.  The  gastro-pulmonary. 

2d.  The  genito  urinary. 

The  first  division  lines  the  mouth,  where  it  is  continuous 
with  the  skin  of  the  lips,  and  successively  the  pharynx, 
oesophagus,  stomach,  and  intestines,  to  the  anus,  where  it 
again  runs  into  the  skin.  In  this  route  it  sends  off  numer- 
ous prolongations  to  all  the  excretory  ducts  of  the  glands, 
^communicating  with  the  alimentary  canal,  as  the  salivary 
glands,  tonsils,  liver  and  pancreas.  It  extends  to  the  nose 
under  the  name  of  pituitary  membrane,  lining  it  and  the 
-different  sinuses.  Through  the  nasal  and  lachrymal  duct  it 
reaches  the  eye,  covering  the  interior  of  the  eyelids,  and  the 
globe  of  the  eye.  From  the  back  part  of  the  mouth  we  follow 
it  in  one  direction  through  the  Eustachian  tube,  into  the 
cavity  of  the  tympanum,  and  the  mastoid  cells,  by  another 
route  we  trace  it  into  the  larynx  trachea,  bronchi,  and  all 
Iheir  ramifications  in  the  lungs. 

The  2d  division  or  genito  urinary,  beginning  at  the  glans 
penis,  is  found  lining  the  urethra,  bladder,  ureters,  infundi- 
bulum,  and  even  calyces  of  kidneys,  while  in  the  female  it 
also  covers  the  labia,  clitoris,  and  vagina. 
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The  mncoufl  membrane  presents  different  appearances  in 
the  different  organs  it  traverses.  It  is  disposed  in  longitu- 
dinal folds,  is  thick  and  looselj  attached  to  the  muscular 
coat  in  the  oesophagus.  It  presents  the  form  of  plaits 
or  rugad  in  the  stomach,  and  of  valvulsd  conniventes  in  the 
upper  intestines. 

The  structure  of  the  mucous  membrane  is  very  analogous 
to  that  of  the  skin,  and  like  it,  consists  of  three  membranes, 
an  epithelium,  a  proper  mucous  and  a  fibrous  coat.  The 
epithelium  corresponds  with  the  cuticle,  and  consists  of 
nuclei,  vesicles,  and  scales.  It  has,  until  very  recently,  been 
considered  as  extending  inwardly  only  to  the  cardiac  ori- 
fice of  the  stomach,  but  by  the  microscope  it  now  seems  to 
be  satisfactorily  established  as  covering  the  whole  extent 
of  the  mucous  surface  wherever  found. 

The  epithelium  presents  a  variety  of  ^SSl^* 
forms  in  different  situations.  In  the 
mouth  (Fig.  20)  it  assumes  the  shape  of 
laminsB,  the  nuclei  or  cytoblasts  forming 
the  deepest  layer,  then  upon  these  are  the 
cells,  and  upon  these  again  the  topmost 
layer  of  polygonal  scales,  which  become  thin  and  flattened, 
and  constitute  the  highest  stage  of  development  from  the  cell 
germ  or  nucleus.  The  nuclei,  cells  and  scales  are  connected 
by  a  glutinous  substance,  in  which  are  found  opaque  gran- 
ules. The  scales  are  constantly  exfoliating,  and  give  place 
to  the  deeper  layer,  which  in  their  turn  give  way  to  others, 
and  so  in  perpetual  succession^  there  is  a  perpetual  waste 
and  supply. 

In  the  stomach  and  intestines,  the  epithelium  (Fig.  21) 
has  the  columnar  or  cylindrical  shape,  the  apices  of  the 
columns  resting  on  the  papillary  coat,  while  the  bases,  by 
their  approximation,  form  the  free  surface.  Each  column 
has  its  nuclei,  cells  and  scales,  and  is  produced  in  the  same 
way  as  the  laminated  epithelium,  and  also  undergoing  the 
constant  waste  and  supply. 

Fio.  20.  Epithelinm  scales  from  inside  of  the  mouth. 
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The  columnar  form  of  epithelium  is  also  found  in  all  the 

glandular  ducts,  whose  bases  are  often  surmounted  with 

ciliaa,  (Fig.  22,)  whose  motions  are  directed  towards  the 

Fio.  99.  outlets  of  the  canals  they  line. 

The  second  coat,  the  proper  mu- 
cous, called  also  the  papillary  or 
basement  membrane,  resembles 
the  papillary  layer  of  the  skin, 
and  is  a  membrane  apparently  without  texture*  Its  sur- 
face presents  different  aspects  at  different  points. 

In  the  stomach  it  forms  cells  or  alveoli,  into  which  the 
follicles  open.  In  the  intestines  it  presents  numerous  pro- 
jecting points,  having  a  velvety  appearance  and  called 
viUi^  while  in  the  large  intestines  it  again,  as  in  the 
stomach,  assumes  the  shape  of  cells.  This  coat  is  exceed- 
ingly soft  and  spongy,  easily  destroyed  either  by  mechani- 
cal violence  or  the  action  of  acids,  which  reduces  it  to  a 
pulpy  state. 

The  fibrous  layer,  called  also  the  8ulHmioou8  and  nervauSy 
forms  the  third  layer  of  mucous  membrane.  It  corresponds 
to  the  corium  of  the  skin,  in  giving  support  and  strength  to 
the  mucous  layer,  and  contains  numerous  capillary  vessels, 
nerves  cuad  absorbents. 

It  has  just  been  stated  that  the  mucous  membrane  has 
upon  its  papillary  surface  numerous  conical  projections, 

Fio.  91  represents  oylioders  of  the  Intestinal  Epitfaelium. 

1  Cylinders  from  cardiac  region  of  the  human  stomach.  9  Cylinders  from 
jejunum.  3  Cylinders  seen  from  their  free  extremity.  4  Cylinders  as  seen  in 
a  transTerse  section  of  a  villous. 

Fio.  99,  Ciliated  Epithelium,    b  CUIa  upon  the  top  of  «  epithelium. 
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called  villi  from  their  velvety  appearance,  or  their  resem- 
hlance  to  the  down  of  an  unripe  peach. 

Each  villus  consists  of  blood  vessels,  nerves  and  absorb- 
ents bound  together  by  cellular  tissue,  and  not  only  cov- 
ered by  epithelium,  but  also,  it  is  said,  by  an  additional  fine 
membrane.  These  villi  give  origin  to  the  lacteals  by  fine 
branches,  which,  it  is  now  found,  do  not  have  open  orifices 
upon  their  surface  as  formerly  believed,  but  between  the 
capillary  vessels  at  the  extremity  of  each  villus,  while 
chylous  absorption  is  going  on,  are  seen  cells  containing 
an  opalescent  fluid.  These  cells  disappear  almost  entirely, 
it  is  said,  when  the  chyle  has  left  the  intestine;  the  lac- 
teals empty  themselves,  and  the  villi  become  flaccid. 

These  cells  are  regarded  as  the  special  agents  for  select- 
ing the  nutrient  matter  and  handing  it  over  to  the  lacteals ; 
they  have  a  short  life,  and  are  constantly  being  renewed. 
Another  element  of  mucous  membrane  is  found  in  the 
foRidea  and  glanda  scattered  throughout  its  whole  extent. 

The  simple  follicles  of  Leiberkuhn  exist  in  immense 
numbers  every  where  upon  the  mucous  surface.  They  con- 
sist simply  of  depressions  of  the  mucous  sur&ce,  forming 
small  pouches,  whose  orifices  are  not  visible  to  the  naked 
eye,  but  which  are  found  to  have  eight  or  ten  times  the 
diameter  of  the  red  globules  of  blood. 

Professor  Horner  has  estimated  the  number  of  these  fol- 
licles to  be  about  25,000  to  the  square  inch,  and  between 
forty  and  fifty  millions  to  the  whole  alimentary  canal. 
Their  use  is  to  supply  the  princii)al  part  of  the  mucous 
fluid.  The  glands  are  simply  compound  cryptae  or  folli- 
cles, having  different  forms  and  names,  in  different  parts  of 
the  mucous  membrane. 

At  the  mouth  of  the  Eustachian  tube,  the  simple  follicles 
are  collected  in  a  body  of  somewhat  oval  form  and  almond 
size,  called  the  tonsiL  In  the  oesophagus  these  follicles  are 
situated  in  the  sub-mucous  tissue,  and  lobulated,  communi- 
cating with  the  surface  by  a  long  excretory  duct. 

In  the  stomach  the  glands  are  seen  in  the  shape  of  long 
tabes,  situated  perpendicularly,  side  by  side,  and,  at  their 
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terminations,  dilated  into  Hmall  ponckes, 
having  a  clastered  appearance.  These  are 
supposed  to  secrete  the  gastric  fluid. 

In  the  duodenum  is  another  set  of  glands 
called,  after  their  diflcoverer,  B runner's 
Glands.    (Fig.  24.) 

■  ^*-  They  are  small,  granular, 

and  flattened,  and  compared 
to  the  pancreas  and  salivary 
glands;  each  granule  coneist- 
ing  of  minute  lobules  or  cells, 
all  of  which  open  upon  the 
-J ,  surface  by  a  common  duct.  In 
^  the  lower  part  of  the  ileum 
^(^  aretheglandulteagminatflOjOr 
^'  Peyer*BglandB.(Fig.25.)They 
are  found  most  abundant 
about  the  junction  of  the  ile- 
um with  the  colon,  and  op- 
posite the  attachment  of 
the  mesentery.  They  are 
collected  in  nnmerous 
small  circular  patches,  sur- 
rounded by  the  simple  fol- 
licles. Each  is  simply  a 
closed  sac,  having  no  ex- 
cretory duct,  as  far  as  ob- 
servation has  gone,  and, 
when  ruptured,  is  found  to 
I  contain  mucus  and  small 
cells.  Their  use  is  not  known.  It  is  thought  by  some 
that  ulceration  of  Peyer's  glands  constitutes  the  essential 

Fio.  33  KprcMDti  ■  portioD  of  tbe  mucoiu  membnne  of  (he  gtomach,  ihow- 
ing  the  pita  upoa  iti  lurface,  tad  where  the  tubes  from  the  gutric  glaDdi  eoler. 

Fia.  94  reprCKTiti  >  portion  of  one  of  Brunn«r'i  glkodi  from  the  humut 
duodeoum — magnified  65  diameter! . 

Fid.  25  reprauati  a  portion  of  one  of  the  patehei  of  Pejer't  g)«idi  »t  the 
tenninatioD  of  tbe  ilemn. 
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element  in  typhoid  fever,  while  others  regard  such  lesion 
simply  a  result  of  the  latter. 

There  is  another  set  of  glands  belonging  to  the  mucons 
membrane,  called  the  Glandules  Solitarise,  or  Solitary 
Glands.  These  are  of  two  kinds — those  having  excretory 
dncts,  or  openings,  and  those  without.  The  first  are  found 
in  the  large  intestine,  being  most  abundant  in  the  ccecum. 
The  second  are  seen  in  the  small  intestine,  in  the  form  of 
small  circular  patches,  surrounded  by  a  wreath  of  simple 
follicles,  and,  when  opened,  present  a  small,  saccular,  flat- 
tened cavity,  holding  mucus. 

Dr.  Horner,  who  has  paid  much  attention  to  the  investi- 
gation of  the  minute  anatomy  of  the  mucous  membrane, 
seems  to  think,  from  his  observations  during  the  chol- 
era, and  minute  injections  of  this  membrane,  that  it  ^^  con- 
sists almost  entirely  of  a  cribriform  intertexture  of  veins ;" 
and,  in  death,  these  veins  being  empty,  are  soft  and  spongy, 
and  give  the  velvety  appearance  of  ordinary  descriptions. 
The  arteries  are  described  as  few  in  number,  and  situated 
beneath  the  venous  intertexture,  and  much  smaller  than 
the  corresponding  veins.  The  meshes  in  this  venous  inter- 
texture are  very  minute,  and  are  considered  as  the  simple 
follicles  of  Lieberkuhn,  resting  upon  the  arterio-venous 
layer  and  cellular  structure  below  as  their  basis.  Dr.  Horner 
is  led  to  believe,  from  this  anatomical  arrangement  of  the 
mucous  membrane,  that  the  functions  of  these  follicles  are 
rather  for  absorption  than,  as  generally  supposed,  for  secre- 
tion. As  the  Fallopian  tube,  by  a  vascular  turgescence, 
erects  itself  and  grasps  the  ovum,  in  like  manner,  says  the 
doctor,  ^^  as  these  intestinal  follicles  are  formed  in  the  midst 
of  veins,  their  orifices  only  become  erect  and  patulous  by 
the  distension  of  those  veins,  and  cannot  be  well  seen  by 
the  eye  alone,  unless  an  injection  has  fully  succeeded.  But 
the  erection  of  these  veins,  during  digestion,  puts  the  folli- 
cles in  a  similar  condition;  there  is,  therefore,  some  ground 
of  inference  that  the  act  of  the  Fallopian  tube  in  conveyilig 
a  germ,  and  of  a  follicle  in  conveying  into  the  thickness 
of  an  intestine  congenial  matter,  may  be  analogous." 
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Again,  this  same  anatomist  imiversally  found  the  snr* 
faces  of  the  villi  polished,  and  not  presenting  any  foramina, 
while  many  of  the  follicles  were  found  passing  obliquely 
into  their  bases.  In  a  word,  the  gastro-enteric  follicles, 
situated  in  the  venous  intertexture  above  described,  and 
considered  as  identical  with  its  meshes,  are  regarded  as 
the  absorbing  agents  of  the  chyle,  which  conduct  it  into 
the  lacteals. 

The  functiona  of  the  mucous  membrane  are,  like  those  of 
the  skin,  sensation,  secretion,  and  absorption.  Besides  the 
common  sensation  of  the  whole  membrane,  and  the  special 
sense  of  taste  as  belonging  to  it,  and  seated  in  the  tongue, 
the  feelings  or  appetites  of  hunger  and  thirst  are  also  re* 
ferred  to  this  membrane.  Its  secretions  are  those  of  serum 
and  mucus,  &c.,  and  it  absorbs,  as  already  stated,  the  chyle 
with  other  matters. 

The  rdationa  of  the  mucous  membrane  are  as  fixed  as 
those  of  the  skin,  and  are,  chiefly  the  physical,  chemical, 
and  organic. 

The  principal  physical  relations  are  those  it  has  with 
food  and  water. 

It  is  well  known  that  our  food  and  drink  enter  the  sys- 
tem mainly  through  this  structure,  and  if  we  attempt,  in 
the  healthy  state  of  this  membrane,  to  substitute  any  thing 
else  in  place  of  the  natural  stimuli,  there  will  certainly 
be  more  or  less  lesion  and  disturbance  of  its  functions. 
For  instance,  if  we  swallow  poison,  in  place  of  food,  there 
is  the  greatest  danger  not  only  of  disturbance,  but  of  corn-* 
plete  destruction  to  both  structure  and  function,  by  the 
most  rapidly  violent  and  destructive  inflammation.  And 
this  example  further  shows  the  chemical  relations  of  this 
membrane  to  be  equally  fixed,  and  necessary  to  be  observed, 
for  the  preservation  of  its  integrity. 

Its  orgardc  relations  are  most  important,  both  in  health 
and  disease,  as  it  sympathizes  with,  and  is  the  channel  of 
intercourse  to  every  other  part  and  organ  of  the  body. 

Now,  these  several  rdationSy  as  in  the  case  of  the  skin, 
constitute  so  many  fixed  laws— obedience  to  which,  we 
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equally  find^  has  the  reward  of  health  and  life,  and  diso- 
bedience the  penalty  of  disease  and  death.  The  penalties 
refer  to  the  pathological  state  of  this  membrane,  the  prin- 
cipal of  which  consist  in — 

MJfcrmcUiofns  J  congenital  or  acquired^  as  seen  in  oblit^ 
ration  of  the  rectum. 

IXsptacementa,  as  in  prolapsus  of  the  vagina. 

Stricture^  as  in  the  urethra. 

Tumor,  as  polypi  of  the  nose  and  uterus. 

Vegetationa. 

New  FornuxtionSy  as  cartilage,  bone,  hair,  &c. 

Discharges,  as  serum,  mucus,  blood. 

Ihflamnuiiion,  with  all  its  terminations  in  suppuration, 
ulceration,  and  gangrene. 

The  appendages  of  the  mucous  membrane  are  the  Teeth ; 
which  see  in  another  part  of  the  work. 


CHAPTEB  VIL 

THE  MUSCULAR  TISSUE. 

A1?ALT8IS. 

DxranTiov,  nipomTAirci,  Dirinoir,  roaic,  coloa^  sisCf  oowtitTcwoi,  ooimtt^ 
Mmosm,  ATTACBMurrt,  vombvclaturb,  it&uctubb,  rvNCTioySy 

DBTBLoriinrT. 

MuacU  (from  fHM»r,  a  muscle,  or  ^tvf,  a  mouse,)  is  the  ao- 
tive  organ  of  motion  in  the  different  parts  of  the  body.  In 
familiar  language,  it  is  called  the  flesh,  and,  by  its  pro* 
perty  of  contraction,  is  connected  with  many  of  the  most 
important  functions.  The  importance  of  this  tissue  may 
be  estimated,  when  we  consider  that  the  functions  of  diges- 
tion, respiration,  circulation,  locomotion,  speech,  and  ex- 
pression, are  all  dependent  upon  it  Muscles,  as  we  shall 
presently  see,  consist  of  bundles,  mostly  of  reddish  fibres, 
of  variable  size  and  strength,  and  have  a  head,  body,  and 
tail,  or,  in  more  anatomical  language,  an  origin,  course, 
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and  insertion.  The  muscles,  collectively,  form  the  mus- 
cular system.  They  have  been  arranged  under  two  grand 
divisions. 

1st.  The  Vduniaryy  or  all  those  subject  to  the  control  of 
the  will.  2d.  The  Inpotuntary^  or  those  over  which  the 
will  has  no  influence.  A  third  division  is  made,  called  the 
Mixed  class  of  Muscles,  which  is  a  compound  of  the  other 
two,  over  which  the  will  has  only  partial  control,  as  seen 
in  most  of  the  Sphincters. 

The  first  class  are  by  far  the  most  numerous,  and  situ- 
ated chiefly  upon  the  face  and  extremities — composing  the 
greater  bulk  of  the  organs  of  relation.  The  second  class 
belong  to  the  organs  of  nutrition,  comprising  the  stomach, 
intestines,  heart,  &c  Muscles  are  either  arranged  in  pairs 
or  are  symmetrical.  The  first  are  found  upon  either  side 
of  the  median  line  of  the  body,  perfectly  distinct,  wide 
apart,  and  each  exactly  alike,  as  upon  the  limbs;  or  they 
may  approach  so  close  along  the  middle  line  as  to  touch 
(5ne  another,  but  still  preserve  their  perfect  distinctness 
of  separation.  The  symmetrical  muscles  are  situated  pre- 
cisely upon  the  median  line,  and  consist  in  two  equal  and 
similar  halves. 

Muscles,  according  to  their  form,  are  distinguished  into 
the  long^  the  ficU  or  wide^  and  the  short.  The  long  mus- 
cles are  generally  placed  upon  the  limbs,  to  the  beauty 
and  conformation  of  which  they  very  much  contribute. 
The  wide  are  mostly  situated  upon  the  parietee  of  cavi- 
ties, as  those  of  the  chest  and  abdomen,  and  ^' serve  to 
protect  the  internal  organs,  aid  their  functions,  and  move 
the  body  or  the  limbs,  as  the  one  or  the  other  is  the  fixed 
point."  The  wide  muscles,  generally,  are  not  very  thick — 
in  some  places  resembling  a  thin  membrane,  as  the  broad 
muscle  of  the  neck,  so  conspicuous  in  the  horse,  which 
that  animal  uses  as  a  fly-brusher.  The  short  muscles  are 
commonly  met  with  in  parts  where  there  is  a  limited 
extent  of  motion  and  great  power  required,  as  in  the 
movements  of  the  lower  jaw  and  the  thumb.  The  atiua- 
turn  of  muscles  is  either  superficial  or  deep.    The  superfi- 
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cial  are  immediately  beneath  the  skin,  and  arranged  side 
by  side^  while  the  deep  surround  the  bones  and  occupy  the 
interior  of  cavities. 

The  ooUyr  of  muscles  is  red,  varying  in  intensity  in  dif- 
ferent muscles^  and  in  different  individuals.  The  red  color, 
however,  only«applies  to  the  voluntary  muscles;  for  the 
involuntary,  as  those  of  the  intestinal  tube,  bladder,  &c., 
are  exceedingly  pale,  and,  in  some  of  the  lower  animals,  the 
whole  muscular  system  is  completely  colorless.  The  color 
is  thought  to  be  independent  of  the  blood  circulating  in 
their  vessels;  and  the  bright  red  of  those  muscles  subject 
to  the  control  of  the  will,  is  an  invariable  evidence  of  both 
vigor  and  activity. 

The  oon^M^ence  of  muscles  varies  in  different  individuals, 
and  in  the  same  individual  at  different  times,  according 
as  the  system  is  healthy  or  diseased.  In  some  they  are 
soft  and  easily  torn;  in  others  they  are  not  only  firm 
and  resisting,  but  for  some  time  after  death  remain  rigid. 
Their  «i«e  also  varies,  from  the  extremely  delicate  mui^ 
des  of  the  face,  to  the  powerful  glviefoa  maadnma  of  the 
hip.  The  course  or  diredion  of  muscles  is  essential  to  a 
correct  knowledge  of  their  several  actions,  and  of  the 
proper  method  of  reducing  dislocations.  Every  muscle 
has  an  axis  or  middle  line,  in  which  its  fibres  centre  or 
take  effect,  and  should,  says  M.  Cruveilhier,  be  studied 
with  special  reference  to  the  axis  of  the  limb,  or  lever  of 
which  they  are  the  moving  power. 

The  nvmber  of  muscles  varies  in  different  animals,  and  in 
proportion  to  the  variety,  and  the  extent  of  motion,  each 
has  to  perform.  The  number  in  man  is  not  agreed  upon 
by  anatomists.  Prof  Chausier  makes  368,  Paxton  527, 
while  others  make  450 ;  400  is  considered  a  fair  average 
number.  The  cause  of  this  disagreement  is  owing  to  the 
fact  that  some  muscles  are  divided  into  two  or  more,  while 
others  think  they  should  be  considered  but  as  one. 

The  names  given  to  muscles,  are  derived  from  a  variety 
of  circumstances,  as  their  useSy  attachment^  diredixm,  figure, 
oompositionj  stzCj  &c.    Examples  of  names  from  uses  may 
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be  found  in  the  flexors,  extensors,  and  rotators  of  the  lunba; 
from  cUtachment  in  the  miuclea,  connected  with  the  styloid 
process  of  the  temporal  bone,  the  hyoid  bone,  the  tongue, 
and  pharynx,  and  named  the  stylo-hyoidens,  stylo-glossos, 
and  atylo-pharyngens;  from  direction  in  the  straight  mns- 
cles  of  the  thigh,  the  oblique  of  the  neck,  and  transrerse 
of  the  abdomen  and  perineum;  trom  Ji^vre  in  the  rhomboi- 
dei  or  four-sided  muscles  of  the  back,  and  the  scaleni  or 
nnequal-sideil  triangular  muBcles  of  the  neck;  from  compo- 
sition in  the  biceps,  triceps,  perforane,  &a,  as  they  are 
composed  of  two  heads,  three  heads,  or  are  perforated. 

The  aUachmejU  of  muficles  is  various.  They  are  at- 
tached to  the  skin,  as  in  the  platysma  myoides  of  the  neck, 
to  other  muscles  aa  in  the  angles  of  the  mouth,  to  cartila- 
ges as  in  the  chest  and  larynx,  to  aponeuroses,  to  tendons, 
and  through  these  to  the  periosteum  and  bones.  The  at- 
tachment of  muscles  to  the  most  fixed  point  is  called  their 
origin,  while  that  to  the  most  movable  is  regarded  as  their 
insertion. 

The  structure  of  muscles  consists  of  bundles  of  fibres 
called  fasciculi,  enclosed  in  a  cellular  membrane  or  sheath. 
Each  fasciculus  is  composed  of  still  smaller  bnndles,  and 
these  again  of  single  and  more  minute  filaments;  and  here 
the  microscope  is  brought 
in  to  determine  what  is 
called  the  vitimate  ^hre.  i 
(Fig.  26.) 

This  ultimate  fibre  is 
found  to  consist  of  a  num- 
ber of  still  smaller  fibres 
called  the  ultimate Jibrila, 
which  are  enclosed  in  a  ' 
very  delicate  sheath  termed  the  myolemma  or  sarco-lemma. 

Fie.  3G  nprwenti  the  Mtacidar  Fibre  of  aniiiul  and  oifanio  life — a  muv 
cuUr  Bbre  of  aDinud  life  eocloMd  [d  its  aheatb,  the  mjolemnu,  uid  ihowing 
tlie  truuTene  itriK ;  b  Ultimate  fibiU  of  the  aame  ;  e  A  mon  hi^lj  ma^ 
Dlfied  jitw  of  Tig.  • ;  d  Miucular  fibre  of  orgiiDic  life,  from  tho  urinary  blad- 
der, magnified  600  diainetera ;   t  Muaculu  fibre  of  orgauio  life,  from  (bo 
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TKis  sheath  ib  considered  qnite  distinct  from  the  cellnlar 
tissue  surrounding  a  fasciculus  of  fibres,  and  is  perfectly 
transparent 

The  microscope  rereals  two  kinds  of  ultimate  fibres, 
one  belonging  to  the  muscular  system  of  animal  life,  or 
voluntary  muscles,  the  other  to  that  of  organic  life  or  the 
involuntary  class.    The  fibre  of  animal  life  is  known  by 
being  marked  with  transverse  strias,  by  having  the  fibril- 
Ise  beaded  or  knotted,  and  presenting  a  varicose  appear- 
ance.    The  fibre  of  organic  life  has  no  transverse  strieB, 
and  is  much  smaller  than  the  fibre  of  animal  life.    It  pre- 
sents swellings  at  different  points,  and  this  is  considered 
as  one  of  its  most  prominent  characteristics.    The  form  of 
the  ultimate  fibre,  according  to  Mr.  Bowman,  is  polygonal. 
When  the  fibrils  are  separately  examined,  they  are  found 
to  present  spaces  of  alternate  dark  and  light  colon    The 
size  of  these  ultimate  fibrils,  according  to  Wagner,  is  nearly 
the  same  in  all  the  vertebrata,  from  the  1-8856  to  1-110Y6 
of  an  inch  in  diameter.    The  diameter  of  the  primitive  fas- 
ciculi is  stated  to  be  very  variable  in  the  different  classes 
and  genera,  and  even  in  the  same  animal  and  same  muscle* 
The  size  is  greater  in  the  male  than  in  the  female,  the 
average  diameter,  as  given  by  Mr.  Bowman,  is  about  1-40Q. 
The  microscopic  observations  of  Mr.  Bowman  also  show  that 
there  exist  in  the  substance  of  the  ultimate  fibre,  small 
discs,  either  circular  or  oval,  frequently  concave  on  one 
or  both  surfaces,  and  having,  near  the  centre,  one,  two, 
or  three  minute  granules  or  dots. '  These  are  found  to  be 
connected  with,  and  distributed  in  nearly  equal  numbers 
between,  the  fibrils ;  and  these  granules  or  corpuscles  are 
regarded  as  the  nuclei,  which  being  developed  into  the 
nucleated  cell,  constitute  the  origin  whence  the  muscular 
fibre  is  formed.    The  corpuscles  can  be  seen  by  treating 
mnscle  with  some  of  the  milder  acids,  as  the  citric    Blood 
vessels  and  nerves  enter  abundantly  into  the  structure  of 
muscles.    Muscles  possess  the  vital  property  of  contractility, 
by  which  they  can  contract  and  shorten  themselves,  and 
which,  as  already  stated,  they  take  part  in  a  great  variety 
10 
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of  AinctionBy  and  form  the  especial  and  active  agent  in 
locomotion. 

Fibrin  is  the  chemical  element  constituting  the  great 
mass  of  muscle,  and  peculi|irl7  adapted  to  contraction. 
The  chemical  composition  of  muscle  is  thus  given  hj  Ber* 
zelius: 

Water,  77.17  Alcohol,  ext  with  salts,  1.80 

Fibrin,  15.80  Watery,    .  1.05 

Albumen  with  color-  Phosphate  of  lime  with 

ing  matter,  2.20  albumen,  0.08 

The  different  varieties  of  muscular  contraction  are  those 
of  force  or  intensity,  duration,  velocity,  and  extent ;  and 
examples  of  each  variety  may  be  seen  in  the  several  mus- 
des  of  the  human  body.  The  most  rapid  movements,  ac- 
cording to  Haller,  are  to  be  found  in  the  muscles  of  the 
voice,  since  the  pronunciation  of  a  single  letter  can  be  exe- 
cuted in  the  1-3000  part  of  a  minute. 

From  experiments  on  the  bodies  of  executed  crimi- 
nals, Mr.  Nysten  found  that  the  muscles  lost  their  contrac- 
tility in  the  following  order — first,  the  left  ventricle  of  the 
heart,  next  the  intestinal  canal  in  45  or  55  minutes,  the 
urinary  bladder  in  nearly  the  same  time;  in  one  hour  the 
right  ventricle,  in  one  hour  and  a  half  the  oesophagus,  the 
voluntary  muscles  a  little  later,  and  the  last  of  all,  the  au- 
ricles of  the  heart,  particularly  the  right,  which,  it  is  said, 
under  the  influence  of  galvanism,  contracted  16^  hours  after 
death.  Muscles  also  have  sensibility,  and  are  further  en- 
dowed with  an  especial  sense,  called  the  muscular  aenae^  by 
which  the  precise  state  of  the  muscles  is  made  known. 

The  devdopmeni  of  the  muscular  system  takes  place  from 
the  germinal  membrane,  which  is  made  to  consist  of  three 
layers,  an  external  or  serous,  an  internal  or  mucous,  and 
a  middle  or  vascular.  The  voluntary  muscles  or  those  of 
animal  life,  found  in  the  trunk  and  limbs,  are  developed 
from  the  serous  layer,  while  the  involuntary  or  those  of 
organic  life,  comprising  the  intestines,  bladder  and  inter- 
nal organs  of  generation,  are  developed  from  the  mucous. 


The  Tascolar  layer  develops  the  heart,  which,  though  in- 
volantary,  U  found  to  contain  the  tranaverBe  Btrite  of  the 
moscles  of  animal  life. 

Tendons. — Tendons  form  the  extremities  of  muscles,  as  a 
general  rule,  though  we  eometimee  find  them,  as  in  digaa- 
trie  muBcles,  occupying  the  centra 

Fio.  ST.  They  are  easily  distinguished  hy 

their  beautifully  white  and  shining 
^appearance,  and  though  seemingly 
r  continuous  with  the  muscular  fibre, 
and  at  one  time  considered  as  such, 
yet  by  maceration  and  boiling  they 
can  be  separated.  The  structure  of 
tendon  is  cellular,  condensed,  and 
modified  into  the  fuuicnlar  or  cord- 
like, and  the  membrauiform  shape- 
Its  chemical  element  is  gelatin. 
Its  fibres  run  longitudinally,  being 
connected  by  lateral  fibrils,  and  ad- 
hering  with  the  greatest  tenacity  to 
muscle.  They  have  so  little  ex- 
tensibility, that  it  k  beliered  they 
will  break  sooner  than  stretch. 
They  have  no  contractility,  nor 
elasticity.  Their  sensibility  in  the 
healthy  state  is  obscure,  while  in 
the  diseased  it  becomes  very  evident  In  health,  tendons 
have  BO  red  blood  circulating  in  them,  while  in  infiamma- 
tion  the  red  globules  become  very  manifest  No  nerves 
can  be  traced  passing  into  this  tissue 

Fi«.  37  repreienU  the  attachmeat  of  (endon  to  muaculu  fibre. 
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CHAPTER  Vni. 

THE  FIBROUS   TISSUE.^ 

ANALYSIS. 

STHOmniBt,  DBPtiriTIOir»  DITllIOITt  FORM,  F&OPB&TIKB,  BTROCTVEE,  FlWOTlOllly 

AMD  BELATlOirS. 

Thb  fibrous  tissue  lias  received  the  several  names  of  albu- 
gineous,  tendinous,  aponeurotic,  ligamentous  and  dermoid 
tissue.  It  comprises  an  assemblage  oT  organs,  having 
various  forms,  serving  different  purposes,  but  all  having 
the  common  character  of  being  composed  of  distinct  fibres, 
both  firm  and  strong.    Its  principal  divisions  are, 

1.  Ligament. 

2.  Tendon. 

3.  Fibrous  envelopes,  &c 

4.  Fibro  cartilaginous  bodies. 

These  several  varieties  do  not  form  one  continuous  and 
connected  whole,  though  Bichat  and  others  have  endeav- 
ored to  fix  a  common  centre.  Bichat  takes  the  periosteum 
as  this  centre,  others  the  membranes  of  the  brain,  and  others 
the  aponeuroses. 

The  fibrous  system  is  distinguished  bj  its  brilliant  white 
color,  great  strength,  so  great  as  to  have  resisted  efiectu- 
ally  horse  power,  when  applied  to  the  extremities.  It  has 
little  extensibility,  breaking  before  it  will  stretch,  very  lit- 
tle elasticity,  but  is  endowed  with  great  flexibility,  and 
resists  putrefaction  for  a  long  time. 

By  desiocation  it  becomes  ^^  somewhat  elastic,  transparent, 
of  a  yellowish  red  color,  and  almost  homogeneous,  but  by 
submitting  it  to  the  action  of  water,  it  recovers  all  its 
original  characters.''  » 

Boiling  reduces  it  to  a  soft,  gelatinous  condition,  though 
at  first,  it  is  said,  contracting  it  and  making  it  more  solid 
and  elastic.  The  mineral  acids  reduce  it  to  a  pulpy  state, 
and  if  concentrated,  entirely  dissolve  it.  Alkalies,  it  is 
said,  loosen  its  texture,  separate  its  fibres,  and  cause  them 
to  assume  a  diversity  of  colors. 


The  etrncture  of  this  tisane  is  esseatially  fibrons,  thai 
is,  it  eonsiets  of  threads  or  fibres  variouBlj  arranged  in  it« 
different  diTisiona;  some  being  parallel,  some  wavy,  some 
crossed,  others  mixed,  and  some  so  very  compact  as  to  - 
appear  homogeneoos. 

In  the  fibroos  tisane  are  distinguished  two  kinds  of  fibres, 
the  white  and  yellow.  The  whiU  (Fig.  28,  A,)  is  described 
as  preaenting  the  form  of  "  inelastic  bands,"  of  variable 
size,  wavy  in  their  direction,  baring  numerous  strealcs  Ion- 
gitadinally.  It  is  reduced  to  gelatin  by  boiling,  and,  un* 
der  the  action  of  acetic  acid,  is  seen  by  the  microscope  to 
swell  up,  become  transparent,  and  exhibit  oral  corpuscles, 
which  tatter  are  belioTcd  to  be  the  formative  nuclei  of 
this  element  This  white  fibre  is  very  abundant  in  tendons, 
ligaments,  fibrous  membranes,  aponeuroses,  &a 

The  ytHowjibre  (Fig.  28,  B,)  presents  the  form  ofacylin- 
der;  readily  separates  from  its  fellows  In  the  longitudinal 
direction;  breaks  abruptly  and  curls  upon  itself,  as  seen  in 
the  figure,  and  differs  from  the  white,  in  that  boiling  has 
little  or  no  effect  upon  it.  Its  elastic!^  is  said  to  he  pre- 
served for  an  almost  nnlimited  period.  From  acetic  acid 
having  no  effect  npon  it,  it  can  always  be  distinguished 
from  the  white  tissue.  Various  opinions  have  been  enter- 
tained in  reference  to  ihe  ultimate  structure  of  these  fibres. 
Mascagni  believed  they  were  absorbent  vessels,  surrounded 

Fib.  98.  A  TcprMentt  tb«  white  fibrou*  liMU«  froin  ligunenl,  magniflecl  GS 
4J«niBleia.     B  thaw*  tli«  yellow  fibroui  tiaiue  froa  the  ligamentinn  nudtB. 
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by  a  vascnlar  web.  Beclard  considers  tbem  as  condensed 
cellular  tissue,  since  maceration  softens  and  reduces  tbem 
to  this  structure.  Isenflam  supposes  tbem  to  be  cellular 
filaments,  containing  gluten  and  albumen;  while  M.  Chaus^ 
fiier  thinks  they  are  primitive  and  peculiar.  The  microscope 
has  measured  the  ultimate  filaments  into  which  the  fas- 
ciculi are  capable  of  being  resolved,  and  determined  it  to  be 
from  the  1-30,000  to  the  1-10,000  of  an  inch.  The  vital 
properties  of  the  fibrous  tissue,  in  the  healthy  state,  are 
very  obscura  It  then  evinces  littlef  or  no  sensibility,  while 
in  inflammation  it  is  susceptible  of  the  most  acute  pain. 
Its  power  of  repair  when  injured  or  lost  is  considered  to 
be  very  great. 

In  the  embryo,  this  tissue,  like  all  other  parts,  is  soft 
and  mucus-like  in  its  appearance.  It  is  distinguished 
about  three  months  after  impregnation.  In  the  infant  it 
presents  a  pearly  white  appearance,  is  more  extensible  than 
in  the  adult,  yields  more  readily  and  is  less  liable  to  break. 
The  common  functions  of  the  fibrous  system  are  mechanical, 
and  will  be  noticed  more  particularly  under  its  several 
divisions,  which  we  shall  now  take  up  separately. 

UQAMENIS. 

Sydeamdlogy  (tswitoftos,  a  ligament,  xoyof.  discourse,)  is  the 
term  applied  to  the  study  of  the  ligaments.  Ligament 
(from  ligarey  to  bind,)  is  so  called  because  it  ties  the  several 
bones  together  in  the  skeleton;  the  connection  between  any 
two  constituting  a  joint,  or  articulation.  Ligaments  most 
distinctly  represent  the  true  character  of  the  fibrous  sys- 
tem. They  are  mostly  situated  at  the  extremities  of  all 
bones  forming  joints.  Unfortunately,  this  term  has  also 
been  applied  to  an  entirely  different  structure,  as  to  the  se- 
rous membrane  of  the  abdomen,  whose  reflections  upon  the 
liver,  uterus,  &c.,  are  called  the  ligaments  of  these  or- 
gans, simply  from  the  fact  of  their  keeping  these  parts 
in  their  natural  positions,  and  not  at  all  from  the  serous 
membrane  being  supposed  to  have  any  really /Arow*  struc- 
ture.    The   ligaments  are  very  numerous^  and  get  their 
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names  from  a  variety  of  circnmfitances,  as  from  situa- 
tion, nse,  attachment,  direction,  resemblance  to  certain 
things,  &c.  Examples  of  situation  are  seen  in  the  lat- 
eral ligaments;  of  use,  in  the  capsular;  of  attachment, 
in  the  sacro-sciatic;  of  direction,  in  the  crucial;  and  of 
resemblance,  in  the  eoracoid,  trapezoid,  &c. 

Ligaments  may  be  arranged,  according  to  the  motion  of 
the  part  in  which  they  are  found,  into  three  divisions: 

1.  Articular,  2.  Non-articular^  3.  Mixed. 

All  these  divisions  have  their  fibres  arranged  in  such  a 
way  as  to  assume  one  of  two  forms— either  that  of  bundles, 
called  the  funicular,  or  that  of  membrane,  the  membrani- 
form. 

The  articular  ligaments  are  the  most  important;  they 
belong  to  the  diflferent  joints,  tie  together  different  bones, 
where  there  is  motion,  and  present  both  the  funicular  and 
membranous  forms,  as  seen  in  the  humeral  and  femoral 
articulation.  Here  the  membrane  is  called  the  capsular 
ligament,  which  is  a  sheath  surrounding  the  articulating 
bones,  binding  them  together,  and  having  its  inner  surface 
lined  by  synovial  membrane.  The  funicular  ligament  has 
its  fibres  collected  in  a  rope  or  cord,  which  may  be  internal 
to  the  capsule,  as  the  ligamentum  teres  of  the  thigh  joint, 
or  external,  as  the  lateral  ligaments  of  other  joints.  AU 
these  ligaments  liave  one  of  their  faces  corresponding  with 
the  synovial  membrane,  the  other  to  the  surrounding  cel- 
lular tissue,  except  those  within  the  capsule,  which  have 
an  entire  covering  of  synovial  membrane. 

The  non-articular  ligaments  are  attached  to  different 
parts  of  the  same  bone,  where  there  is  no  motion.  They 
close  notches,  for  the  transmission  of  vessels  and  nerves,  ba 
the  supra-orbital,  or  shut  up  foramina,  for  the  attachment 
of  muscles,  as  the  obturator.  Those  closing  notches  are 
funicular;  those  shutting  foramina  are  membranous;  and 
both  are  without  a  synovial  membrane. 

The  mixed  ligaments  partake  of  the  characters  of  the  other 
two,  in  belonging  to  different  bones,  like  the  articular,  and 
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being  destitute  of  a  fiynoyial  membrane^  like  the  non* 
articular.  These  are  found  in  the  interosseous  spaces,  and 
the  sacroHSciatic  ligaments  belong  to  this  class.  Besides 
ligameut,  there  are  other  elements  entering  into  the  con- 
stitution of  joints,  as  bone,  cartilage,  fibro-cartilage,  and 
synovial  membrane.  Each  of  these  will  be  noticed  in  its 
proper  place. 

The  different ybrmd  of  articulation  are  arranged  in  three 
classes : 

1.  Diarthrosis,     2.  Synarthrosis,    3.  Amphiarthrosis, 

Diarthrosis  (^Mh  through,  op^por*  a  joint,)  is  a  movable 
articulation,  and  constitutes  the  great  number  of  the  joints. 
There  are  three  varieties  of  this  articulation,  according  to 
the  degree  of  motion-— enarthrosis,  arthrodia,  and  ging- 
lymus. 

JEnaHhroeis  (ty>  in,  op^poir,  a  joint,)  has  the  greatest  range 
of  motion  of  all  the  joints;  it  is  called  the  ball  and  socket* 
joint,  from  the  form  of  the  bones,  and  the  manner  of  their 
connection,  as  the  hip  and  shoulder.  Arthrodia  is  an  artio- 
nlation  having  a  more  limited  range  of  motion,  as  the 
clavicle,  ribs,  articular  processes  of  the  vertebrsB,  radius  and 
ulna,  carpus,  tarsus,  &c.  Ginglymua  (rcyyxtvMf,  a  hinge,)  is  a 
hinge-like  joint,  where  the  motion  is  backwards  and  for- 
wards^ flexion  and  extension,  as  seen  at  the  elbow,  knee,  and 
ankle.  A  variety  of  the  hinge-joint,  called  the  rotatory,  is 
found  between  the  radius  and  ulna.  The  synarthrosis  (aw, 
together,  ap^por,  a  joint,)  is  the  articulation  without  motion, 
where  the  bones  are  immovably  connected  together.  There 
are  four  varieties  of  this  joint : 

1.  TheSutura.  3.    Schindylesis. 

2.  Harmonia.  4.    Gomphosis. 

The  suture  has  several  varieties ;  it  is  serrated  when  the 
bones  come  together  and  interlock,  by  processes  at  their 
margins,  resembling  the  teeth  of  a  saw,  as  in  the  coronal^ 
sagittal,  and  lambdoidal  sutures  of  the  cranium.  It  is  called 
^qriamous  (squama,  a  scale,)  when  the  bones  overlap,  as 
tiie  temporal  and  parietal  at  the  side  of  the  head.  Sdr- 
numia,  (opu,  to  adapt,)  is  a  species  of  suture^  where  the  con- 
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tignoTiB  surfaces  of  bones  come  together^  by  rather  a  smooth 
surface  and  without  any  serration,  as  in  the  nasal,  superior 
maxillary,  and  palate  bones.  Schindylesis  (axivS^aist  a  fis- 
sure,) is  also  a  variety  of  suture,  and  consists  of  a  fissure  or 
gutter,  by  which  one  bone  is  received  into  another,  as  the 
vomer,  the  sphenoid,  and  ethmoid.  Gomphosis  (yo^4K>^  a 
nail,)  is  that  species  of  articulation  where  the  bone  is  fitted 
to  another,  after  the  manner  of  a  nail  that  is  driven  in  a 
board.  The  teeth  are  specimens  of  this  variety,  Amr 
phiartkrosisy  (a^,  both,  ap^ov,  articulation,)  as  its  name 
implies,  partakes  of  the  character  of  both  the  diarthrosis 
and  synarthrosis;  that  is,  it  has  a  little  of  the  motion  of 
the  former,  and,  like  the  latter,  is  without  synovial  mem- 
brane, as  in  the  bones  of  the  vertebrae. 

The  union  of  the  scapula,  or  shoulder-blade,  to  the  trunk, 
by  means  of  muscle,  called  syssaroosisy  ((vw,  together,  aafi^ 
flesh,)  and  symphysis^  as  in  the  symphysis  pubis,  sacro-iliac 
symphysis,  &a,  are  also  considered  as  belonging  to  this 
form  of  articulation.  The  motions  of  joints  are  reduced 
to  four  varieties — ^the  angular  motion,  circumduction,  rota- 
tion, and  gliding.  Angviar  motion  comprises  flexion,  ex- 
tension, adduction,  and  abduction.  Circwmduction  is  the 
small  amount  of  motion  which  the  head  of  the.  humerus 
and  femur  make  with  their  articular  cavities,  when  their 
extremities  move  in  a  large  circle.  RotaJtion  is  the  mo- 
tion which  a  bone  describes  upon  its  own  axis,  as  illus- 
trated in  the  movements  of  the  radius  upon  the  humerus, 
or  the  atlas  upon  the  dentata.  The  gliding  motion  is  found 
in  the  carpus  and  tarsus,  and,  in  some  degree,  in  all  the 
joints,  and  is  the  simple  movement  of  one  articular  surface 
upon  another. 

TENDONS. 

The  tendons  have  been  already  noticed  under  the  head 
of  the  muscular  tissue,  and  we  will  here  only  speak  of  the 
points  in  which  tiiey  differ  from  ligaments.  They  difier 
in  color — ligaments  rather  inclining  to  yellow,  while  ten* 
dons  are  pearly  white.    They  differ  in  function — ligaments 


164  HBROXIB  BNYELOPSS. 

simply  tying  bonies  together,  while  tendons  are  princi- 
pally conductors  of  muscular  power;  and,  lastly,  they  differ 
in  their  diseases — ^ligaments  often  suffering  rupture  and 
inflammation,  tendons  seldom. 
The  third  division  of  the  fibrous  system  is  the 

HBROUS   ENVELOPES. 

There  are  several  varieties  of  the  fibrous  envelope : 

1.  The  Aponeurosis,  or  fibrous  envelope  of  muscles. 

2.  The  Sheaths  of  Tendons. 

3.  Periosteum. 

4.  Perichondrium. 

.    5.  Fibrous  Envelopes  of  Brain  and  Nervous  System. 

6.  Fibrous  Capsules  of  other  organs. 

7.  Compound  Fibrous  Membranes. 

The  aponeuroses,  covering  muscles,  are  called  fasciaa,  as 
the  fascia-lata  of  the  thigh,  the  fascia  of  the  leg,  arm, 
&a  In  these  cases  the  aponeurosis  completely  surrounds, 
and  sends  partitions  between,  the  different  muscles,  down 
to  jbhe  bones,  thus  forming  an  investment  which  keeps  the 
muscles  in  their  proper  places,  and  thereby  facilitates  their 
actions.  Aponeuroses  are,  in  some  instances,  more  partial, 
and  cover  but  one  surface,  as  the  temporal  fascia,  or  are 
situated  simply  between  two  portions  of  a  muscle,  as  the 
occipito-frontalis  of  the  head.  They  also  give  insertion  to 
muscles,  as  the  tensor  vagihsB  of  the  thigh.  The  aponeuro- 
ses are  nearly  as  white  and  brilliant  as  the  tendons;  their 
fibres  are  thought  to  be  more  inflexible  and  resisting,  and 
yielding  less  readily  to  maceration  and  boiling.  Their 
density  seems  to  be  in  proportion  to  the  power,  magnitude, 
and  number  of  the  muscles  they  bind  down.;  the  sheaths 
of  tendons  are  general  or  partial;  and  assume  the  form  of 
canals  and  rings — instances  of  which  are  best  seen  in 
the  hands  and  feet  Here  the  vaginal  ligaments  are  the 
sheaths,  which,  being  attached  to  the  bones  of  the  fingers 
and  toes  their  whole  length,  form  the  canals  in  which  the 
tendons  play,  while  those  at  the  wrist  and  ancle,  surround- 
ing the  tendons  like  rings,  are  the  annular  ligaments. 
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•  The  periosteum  covers  the  hones,  and  is  commensurate 
in  extent  with  the  osseous  system,  enveloping  every  part 
of  it  except  its  articular  surfaces.  In  infancy  it  is  thick, 
and  easily  separated,  while  in  the  adult  it  is  more  com- 
pact and  adheres  strongly  to  the  hones,  sending  processes 
into  their  suhstance.  The  periosteum  protects  the  hones, 
conducts  the  vessels  into  their  structure,  connects  the 
epiphysis  with  the  general  shaft  of  the  hone,  during  infan- 
cy, and  gives  insertion  to  ligaments  and  muscles.  It  is 
restored  when  injured  or  destroyed. 

The  perichoTuirium  is  the  periosteum  of  the  non-articular 
cartilages,  and  has  the  same  properties  and  uses. 

The  fbraua-envelope  of  the  brain  and  nervous  system 
is  the  dura  mater,  which  lines  the  whole  interior  sur- 
face of  the  cranium,  sending  down  prolongations  into  the 
brain,  which  divides  it  into  several  parts,  and  passing 
into  the  vertebral  canal  to  surround  the  spinal  marrow 
and  the  nerves.  Several  other  organs  heiYe  Jibrcms  capsules  ; 
thus  the  eye  has  its  sclerotica,  the  testicle  its  tunica  albu- 
ginea,  and  the  kidneys,  liver,  and  ovaries  their  special 
fibrous  envelopes. 

There  is  another  class,  called  the  compound  fibrous  mem- 
brane, which  consists  of  serous  or  mucous  membrane, 
associated  with  the  fibrous,  as  the  pericardium  and  tunica* 
vaginalis,  which  are  fibro-serous;  and  the  larynx  and 
trachea,  which  are  fibro-mucous. 

The  yeUow  elastic  fibrous  system  derives  its  nuino  from 
the  yellowness  of  its  color  and  the  elasticity  of  its  fibre.  It 
is  found  in  those  parts  where  there  is  much  resistaiico  to 
overcome.  The  yellow  ligaments  of  the  vertebiiu  are  of 
this  class.  The  elastic  coat  of  the  arteries,  of  the  excretory 
ducts,  the  coverings  of  the  spleen,  and  corpora  cavernosa, 
are  also  viewed  as  belonging  to  this  division.  It  has  less 
tenacity,  but  more  extensibility,  than  the  other  fibrous  tis- 
sues. 'Its  chief  physical  property,  however,  is  elasticity, 
which  it  possesses  in  consequence  of  the  water  it  contains, 
for,  when  deprived  of  its  water,  it  loses  this  property,  and, 
when  this  is  restored  to  it,  it  again  recovers. 
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The  relations  of  the  fibrous  system  are  numerous  and  im* 
portant.  We  have  seen  it  related  with  the  osseous  system, 
without  which  connection  the  skeleton  would  tumble  to 
pieces,  and  the  form,  size,  strength,  and  flexibility  of  the 
body  consequently  be  lost.  We  find  it  attached  to  mus- 
cles, without  which  their  properties  of  contraction  could  be 
exercised  with  but  little  advantage.  We  see  it  entering 
into  the  organs  of  respiration,  where,  if  absent,  air  could 
not  reach  the  lungs,  and,  consequently,  the  vital  change  of 
venous  into  arterial  blood  could  not  take  place.  And  we 
also  find  the  fibrous  system  connected  with  the  brain  and 
nervous  system,  the  liver,  the  spleen,  the  kidneys;  in  a 
word,  there  is  no  organ  or  function  with  which  it  is  not 
more  or  less  intimately  associated,  and  without  it  the 
whole  machinery  of  life  would  stop. 


CHAPTER  IX. 

THE  CARTILAGINOUS   TISSUE. 

ANALT8IB, 
DBFimTION,  DITniOW,  rOEM,    paOP£RTIBt,  STBUCTUKBf  FIWCTIOIIS,  EBLATIOVf. 

The  cartilaginous  tissue  is  readily  known  by  its  superior 
elasticity,  its  great  hardness,  only  second  to  that  of  the  bones, 
and  by  its  whiteness  and  flexibility.  It  subserves  the  pur- 
pose of  skeleton  in  some  of  the  inferior  animals,  being  the 
only  substitute  they  have  for  bone.  Cartilages  are  divided 
into  the  temporary  and  permanent;  the  former  regularly 
disappearing  at  a  determinate  period  of  their  growth,  when 
they  ossify  and  form  the  bones,  the  latter  remaining  as  per- 
manent cartilages  during  life,  as  in  the  ribs,*  larynx,  &o. 
The  permanent  cartilages  are  divided  into  the  articular, 
or  those  which  have  no  perichondrium,  such  as  are  seen  in 
the  various  joints,  and  into  those  which  have  this  fibrous 
covering,  as  the  cartilages  of  the  ribs  and  ear. 

This  tissue  has  a  variety  of  form,  some  of  the  cartilages 
being  long  and  narrow,  others  thin  and  broad,  and  all 


THE  CABTILAGIKOUS  TISSUE.  15*7 

more  or  less  flattened.  Boiling,  at  first,  crisps,  but  con- 
tinued, reduces  cartilage  to  jelly.  This  is  said  to  be 
true  only  of  the  articular  cartilages,  the  others,  having  lit- 
tle or  no  gelatin,  are  not  dissolved.  Drying  makes  this 
tissae  appear  of  a  semi-transparent  yellow  color,  dimin- 
ishes its  bulk,  and  destroys  its  elasticity.  Cartilage  con- 
tains a  great  quantity  of  water,  upon  which  depends  its 
properties  of  color,  flexibility,  volume,  and  elasticity,  and 
which,  when  impaired  or  lost,  may  be  recovered  by  restor- 
ing the  water.  Alcohol  renders  this  tissue  slightly  opaque; 
acids,  concentrated,  dissolve  it.  Chemical  analysis  makes 
cartilage  to  consist  of  gelatin  44.5,  phosphate  of  lime  0.5, 
water  55.  Maceration  and  putrefaction  are  resisted  for  a 
longer  time  by  this  tissue  than  any  other,  except  bone. 

The  structure  of  cartilage  appears  to  be  homogeneous, 
presenting,  according  to  M.  Beclard,  neither  ^^  cavities  nor 
canals,  nor  areola?,  nor  fibres,  nor  lamina},  nor  blood  ves- 
sels, nor  absorbents,  nor  nerves;"  in  a  word,  they  seem  to 
be  destitute  of  every  thing  like  organization.    It  is  never- 
theless certain  there  must  be  a  species  of  circulation  an- 
swering, at  least,  their  mode  of  existence,  as  is  evident  in 
cases  of  jaundice,  ^hen  these  parts  are  deeply  tinged  with 
the  yellow  coloring  matter  of  the  bile,  and  in  ossification 
of  this  tissue  the  bony  matter  is  deposited  in  the  centre  of 
the  cartilage,  which  could  only  be  done  by  the  circulation. 
Mr.  Bayle  remarks  that  although  the  cartilaginous  tissue, 
at  first  sight,  appears  homogeneous,  yet,  on  minute  exam- 
ination, small  fibres  may  be  discovered,''  and,  when  mace- 
rated for  a  long  time,  assumes  the  appearance  of  a  '^  cellu- 
lar net-work."    In  the  embryo  cartilages  are  soft,  mucous, 
and  transparent  like  jelly  or  glue.    In  the  child  they  are 
yet  very  transparent,  soft,  and  slightly  elastic,  and  in  the 
adult  acquire  the  natural  firmness,  opacity,  and  all  the 
properties  which  especially  distinguish  them;  while  later, 
in  old  age,  they  become  more  yellow,  more  opaque,  less 
flexible,  less  elastic,  more  brittle,  dryer,  contain  less  water, 
and,  in  proportion,  more  earthy  matter.    Cartilage  springs 
from  cells  like  all  other  tissues.    These  cells  are  called 
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cartilage  corpuscles,  contaiDing  nucleiJ  and  nucleoli,  sita- 
ated  in  an  amorphous  Bubstaoce  from  vhicli  arises  thecyto- 
blasta  or  germinal  particles  forming  the  cells.  The  cells 
are  found  to  vary  in  their  size,  shape,  and  number,  accord- 
ing to  the  cartilages  examined.  Those  of  the  ribs  measnre 
rio.  ».  from  1-650  to  1-430  of  an 

inch  in  diameter,  while 
in  the  cartilages  of  the 
joints  they  are  from 
1-1300  to  1-900  of  an 
inch.  Their  shape  is 
OToidal,  round  or  lenti- 
cular and  notched.  The 
cell  cartilage  is  distin- 
guisbed  by  a  substance 
called  chondrin,  which 
resembles  gelatin,  but 
requires  a  longer  boil- 
ing for  its  solution.  It  hardens  on  cooling,  and  looks  li^a 
glue.  It  is  not  precipitated  by  tannic  acid,  in  which  it 
differs  from  gelatin.  Acetic  acid,  alum,  acetate  of  lead, 
and  proto-sulphata  of  iron,  precipitate  chondrin,  but  have 
no  effect  on  gelatin.  .Cartilage  is  supposed  to  be  nourished 
by  the  agency  of  its  cell,  those  nearest  the  blood  vessels 
take  the  nutritive  materials  and  hand  it  over  to  the  next 
series,  and  those  to  the  next,  and  so  in  regular  succession 
till  the  whole  is  supplied. 

The  fuiictuma  of  cartilages  are  to  supply  the  place  of 
bone  in  some  parts,  and  to  connect  and  facilitate  their  mo- 
tions in  others.  Cartilages  are  accidentally  developed  in 
various  parts  of  the  body,  as  in  the  lungs,  arteries,  semi- 
lunar valves,  pleuree,  coverings  of  spleen,  testicles,  ureters, 
vagina,  and  in  the  substance  of  some  organs,  as  the  ovaries, 


Fia.  99  repre»enU  k  cjUader  ol  bone  filled  with  cartilaga  corpuscle) ;  k  t 
repreaents  lereral  lamioK  of  booe  (od  unouiGed  ctrtilage  eorpUKlei ;  i  np- 
reseate  the  proccii  of  oaaificatlon  m  complete,  tod  the  openiDg  in  the  cealre 
u  the  HaTenian  canal  of  the_OHicle ;  e  thowt  Hie  ioteroaMOUi  (pace  filled 
with  l)ODj  inattar. 
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and  thyroid  gland.  Cartilage  is  also  frequently  completely 
transformed  into  bone,  as  the  costal,  connecting  the  ribs 
with  the  sternum.  The  rdatiorut  of  the  cartilaginous  system 
are  very  important  and  extensive.  In  the  young  state  it 
represents  the  entire  osseous  system,  and  without  it  the 
skeleton  could  have  no  proper  existence  or  motion.  It  also 
enters  into  the  organs -of  voice  and  respiration.  Hence 
the  utility  of  this  tissue,  the  close  relationship  and  de- 
pendence of  other  tissues  upon  it,  and,  consequently,  the 
well-being  of  the  whole  ceconomy  on  its  integrity  and 
preservation. 


CHAPTER  X. 

FIBRO. CARTILAGINOUS  TISSUE. 

Tms  tissue,  as  its  name  implies,  consists  of  both  fibre 
and  cartilage,  uniting  the  tenacity  of  the  former  with  the 
density  and  elasticity  of  the  latter.  It  presents  three 
varieties. 

1.  The  membraniform  as  seen  in  the  external  ear,  alfB  of 
the  nose,  cartilages  of  the  eyelids  and  the  trachea. 

2.  The  inter-articular,  found  between  the  bodies  of  the 
different  vertebrce,  at  the  clavicle,  inferior  maxillary,  and 
knee-joints. 

3.  The  trochlea  for  the  gliding  of  tendons. 

The  cotyloid  and  glenoid  ligaments,  which  deepen  the 
articular  cavities  of  the  thigh  and  shoulder  joints,  belong 
also  to  this  class. 

The  fibres  of  this  tissue  are  said  to  run  in  every  direction, 
some  parallel,  others  interlaced  and  crossed,  others  concen- 
tric, and  all  having  their  spaces  filled  with  cartilage.  Desio- 
cation  makes  it  yellow  and  transparent  like  the  ligaments. 
Boiling  reduces  it  to  gelatin.  The  first  variety  only  has 
perichondrium,  the  others  adhering  to  the  bone  or  being 
covered  by  synovial  membrane. 

The  functiona  of  this  system  vary  in  different  parts.    We 
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find  it  assisting  in  forming  the  organ  of  the  nose,  ear,  and 
trachea,  and  consequently  taking  part  in  the  functions  of 
respiration,  hearing  and  smelling.  By  being  placed  be- 
tween articular  surfaces,  it  prevents  concussion,  and  in  the 
trochleas,  it  facilitates  the  movement  of  tendons. 


CHAPTER  XI. 

ERECTILE  TISSUE. 


The  corpora  cavernosa,  in  the  penis  of  the  male,  the 
clitoris  of  the  female,  the  nymphas,  the  tissues  around  the 
vaginae,  and  the  nipple  in  both  sexes,  are  all  regarded  as 
specimens  of  the  erectile  tissue. 

This  tissue,  it  is  believed,  consists  essentially  of  a  plexus 
of  varicose  veins,  surrounded  by  a  fibrous  envelope.  The 
cause  of  erection,  or  turgescence^  in  the  penis  and  clitoris, 
called  turgor-vitcdisy  has  been  ascribed  to  compression  of 
the  vena  dorsalis  against  the  symphysis  pubis,  and  to  the 
action  of  the  ischio-cavernosi  muscles.  That  such  cannot 
be  the  cause  in  all  cases,  may  be  safely  inferred  from  the 
fact  that  there  is  no  such  compression  nor  any  such  muscles 
acting  upon  the  nipple  where  this  erection  equally  occur& 

According  to  Gerber  the  venous  plexus  is  traversed  by 
numerous  contractile  fibres,  whose  contraction  causes  ob- 
struction in  the  venous  circulation,  producing  thereby  the 
turgescence  and  erection.  Valentin  describes  a  tendinous 
tissue  between  the  anastomosing  veins,  having  muscles  alr 
tached  to  it,  which  he  supposes  the  active  cause  of  the  erec- 
tion ;  but  his  reasons  for  regarding  such  structure  as  mus- 
cular, are  not  considered  conclusive.  MuUer  says  the  ex- 
citing cause  is  nervous  irritation,  proceeding  from  the  brain 
and  spinal  marrow,  or  arising  in  the  part  itself,  and  that 
the  pudic  nerves  are  the-  means  of  transmitting  the  nervous 
influence ;  as  from  the  experiments  of  Guenther,  it  seems 
the  penis  was  incapable  of  erection  when  these  nerves  were 
divided.    Muller  has  discovered  a  set  of  arteries  which  he 
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calls  the  helicine,  that  penetrate  the  cavernous  substance 
and  end  abruptly  in  the  venous  cells,  which  he  regards  as 
chiefly  concerned  in  the  erection,  but  whose  existence  is 
denied  by  Valentin. 


CHAPTER  Xn. 


THE   OSSEOUS   TISSUE. 


Fio.  30. 


ANALYSIS. 

DEFimriON,   COMPOSITION,   8KBLBT0N,  DITI810MS,  KVMBBR,   SITUATION,   DENSITY, 
STRENOTH,   SURFACE,    STRUCTURE,  DETELOPMENT,   GROWTH,   CALLUS. 

The  bones  are  the  hardest  of  all  the  tissues;  they  consti- 
tute the  solid  frame-work  of  the  body,  are  the  passive  organs 
of  locomotion,  give  attachment  to  a  variety  of  muscles,  and 
afford  protection  to  numerous  viscera. 

Bone  consists  essentially  of  two 
parts,  an  earthy  and  an  animal ;  the 
earthy  being  chiefly  phosphate  of 
lime,  the  animal  mainly  gelatin.  By 
subjecting  bone  to  fire,  the  animal 
portion  is  consumed  and  the  earthy 
left ;  presenting,  however,  the  perfect 
shape  of  the  bone,  but  being  very  brit- 
tle, easily  reduced  to  powder  and  pre- 
senting the  honey-comb  appearance. 
When  put  in  dilute  muriatic  acid, 
about  1  part  of  acid  to  30  of  water, 
the  earthy  portion  is  removed  and 
the  animal  left,  which  also  retains 
the  original  shape  of  the  bone.  The  chemical  analysis  of 
bone,  according  to  Berzelius,  makes  it  consist  of— 

Fio.  20  represents  the  texture  of  bone  after  maceration  in  dilute  acid,    a  a 
compact  matter,    b  b  The  same  split  up,  so  as  to  show  the  longitudinal  fibrea 
Composing  it.  e  Internal  cellular  or  cancellated  structure,   d  Bone  seen  under 
its  artieolar  eartUage. 
11 
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Oartilage,  82.1T    Fluoride  of  Oalciam,     2.00 

I110OL  animal  matter^  1.13  Pho8.  of  magnesia,  1.16 
Phosphate  of  lime,  61.04  Soda,  chla  of  sodium,  1.20 
Carbonate  of  lime,  11.30 

Yanquelin  and  Fourcroy  have  also  detected  iron,  man- 
ganese, silex,  alumina,  and  phosphate  of  ammonia. 

These  ingredients  are  found  in  bone  every  where,  and 
under  all  circumstances,  though  the  relative  proportion  of 
the  respective  parts  often  varies,  not  only  in  diflferent  bones 
but  at  different  times  in  the  same  bone. 

The  bones  of  the  cranium,  especially  the  petrous  portion 
of  the  temporal,  furnish  more  calcareous  matter  than  the 
rest  of  the  bones  of  the  same  skeleton.  To  the  predomi* 
nance  of  the  earthy  matter,  in  the  aged,  do  the  bones  owe 
their  great  brittleness;  while,  on  the  contrary,  in  chil- 
dren, it  is  deficiency  of  the  earthy  and  predominance  of  the 
animal  matter,  which  make  the  bones  at  that  age  so  very 
flexible. 

The  bones  collectively  constitute  the  skeleton*  When 
they  are  united  by  their  own  ligaments,  left  for  that  pur- 
pose, the  skeleton  is  a  naiwral  one.  When  they  are  con- 
nected by  wire  or  any  other  foreign  substance,  it  is  anriifiddl. 

The  skeleton  is  divided  into  the  head,  trunk  and  extrem- 
ities. The  bones  composing  these  great  divisions  are  again 
divided,  according  to  their  ybnn,  into  the  fongr,  the  Jlat^  or 
broody  the  short  and  the  mioced. 

Specimens  of  the  long  bones  are  found  in  the  extremities, 
as  in  the  thigh,  leg  and  arm.  The  Jlat  compose  the 
cranium  and  pelvis.  The  short  are  seen  in  the  wrist,  in- 
step and  spine ;  while  the  sphenoid  and  temporal  bones 
present  examples  of  the  mixed. 

The  nwmber  of  bones  in  the  human  body  is  not  precisely 
agreed  upon  by  anatomists,  some  making  more  and  others 
less,  owing  to  the  period  of  life  at  which  the  calculation  is 
made.  The  younger  the  subject,  the  more  numerous  are 
the  bones,  and  as  age  increases,  the  bones  run  into  each 
other  and  become  fewer  in  number.  Taking  the  adult  pe- 
riod as  the  standard,  the  whole  number  may  be  estimated 
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at  211;  not  including^  however^  in  this  calculation,  the 
teeth  and  the  sesamoid  hones.  The  former  are  separated 
from  the  skeleton  for  reasons  to  he  given  hereafter,  and  the 
latter  are  regarded  as  developments  of  the  tendinous  struo- 
ture. 

The  head  has  22  hones,  1  frontal,  1  occipital,  2  parietal, 
2  temporal,  1  sphenoid,  and  1  aethmoid,  constituting  the 
cranium ;  while  the  2  superior  maxillary,  2  palatal,  2  ma- 
lar, 2  nasal,  2  lachrymal  or  unguiform,  2  inferior  turhi- 
nated,  1  vomer,  and  1  inferior  maxillary,  making  14,  form 
the  face. 

The  trunk  has  66;  24  true  or  movahle  vertehra^,  1 
sacrum,  4  caudal  vertehra  or  hones  of  the  coccyx,  2  ossa 
innominata,  12  rihs  on  each  side,  and  1  sternum. 

The  hyoid  hone  stands  hy  itself,  at  the  upper  part  of  the 
neck,  and  consists  of  three,  sometimes  of  five,  pieces. 

The  superior  extremities  have  68  hones,  viz :  2  clavicles, 
2  scapulsd,  2  humeri,  2  radii,  2  ulnae,  16  carpal,  10  meta* 
carpal,  and  28  phalanges,  forming  the  shoulder,  arm,  fore- 
arm and  hand,  of  hoth  upper  extremities. 

The  inferior  extremitiee  have  64  hones,  viz:  1  femur, 
1  tihia,  1  fihula,  1  patella,  7  hones  of  the  tarsus,  6  for  the 
metatarsus,  and  14  phalanges  for  each  lower  limh,  consist- 
ing of  the  thigh,  leg,  and  foot 

The  situation  of  the  hones  is  either  superficial  or  deep. 
Examples  of  the  former  are  seen  in  the  tihia  and  clavicle, 
which,  excepting  a  little  cellular  and  adipose  structure,  are 
only  covered  hy  the  skin;  while  the  latter,  as  the  thigh 
hone,  are  some  distance  from  the  surface,  and  have  a  thick 
covering  of  muscle. 

Bones  present  different  degrees  of  density,  varying  even 
in  different  parts  of  the  same  hone;  those  of  the  carpus  and 
petrous  portions  of  the  temporal  hone  presenting  specimens 
of  the  greatest  density  and  compactness,  while  the  long 
hones  have  their  hodies  or  diaphyses  compact,  and  their 
extremities  loose  or  spongy.    (Fig.  30.) 

Under  the  head  of  structure,  to  he  presently  noticed,  we 
shall  see  that  the  osseous  fihres  are  hronght  either  very 
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closely  together  and  much  condensed,  or,  on  the  other  hand, 
are  more  or  less  widely  separated,  and  intersect  each  other  in 
every  direction,  so  as  to  present  the  honeycomb  appearance. 
The  first  or  condensed  state  forms  the  compact,  the  second, 
the  ceUidar  or  cancellated  structure,  of  bone.  The  compact 
gives  strength  and  firmness  to  bone,  and  forms  its  external 
osseous  layer;  while  the  cellular  is  delicate  and  spongy, 
and  designed  to  support  the  medullary  membrane  and  its 
marrow. 

The  strength  of  bones  varies  equally  with  their  density, 
and  that  in  different  parts  of  the  same  bone.  The  thigh 
bone,  for  instance,  is  not  of  equal  strength  in  its  whole 
length;  the  body,  having  the  compact  tissue,  is  capable 
of  resisting  a  greater  degree  of  force  than  the  extremities, 
which  have  only  the  light,  spongy  formation  of  delicate, 
reticulated  structure.  All  the  long  bones  have  a  hollow 
canal  extending  nearly  their  whole  length,  which  is  found 
to  add  greatly  to  their  strength,  at  the  same  time  increas- 
ing their  lightness.  This,  Dr.  Physick,  in  a  very  beautiful 
and  simple  manner,  illustrated  by  taking  a  sheet  of  paper 
and  rolling  it  into  scrolls  or  hollow  cylinders  of  various 
diameters.  He  found  the  power  of  sustaining  pressure  to 
increase,  in  a  precise  ratio  with  the  increase  of  diameter, 
up  to  a  certain  point.  Now,  taking  a  similar  sheet  and 
rolling  it  into  a  solid  cylinder,  and  comparing  its  strength 
with  that  of  the  hollow  one,  it  was  found  that  its  capacity 
for  sustaining  weight,  and  its  power  of  resisting  pressure, 
were  much  less. 

The  doctor,  by  an  equally  simple  experiment,  shows  that 
the  use  of  the  cellular  arrangement,  or  diploe,  between  the 
two  tables  of  the  flat  bones,  is  to  give  strength,  by  deaden- 
ing the  force  of  blows,  and,  as  in  the  cranium,  giving 
greater  security  to  the  organs  they  are  designed  to  protect. 
The  experiment  consisted  in  taking  a  certain  number  of 
ivory  balls  and  suspending  them.  When  the  first  in  the 
series  was  elevated  several  degrees  and  let  fall  against  the 
second,  the  result  was  the  elevation  of  the  last  ball  to  an 
angle  nearly  equal  to  the  first.    A  ball  made  of  the  cellu- 
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lar  structure  of  bone  was  now  substituted  for  the  middle 
one  of  ivory,  and  the  series  submitted  to  the  same  process; 
the  impulsive  power  of  the  first  ball  was  now  found  to  be 
almost  entirely  destroyed  on  reaching  the  last 

All  the  bones  present  upon  their  surface  impressions 
which  are  either  regular  or  irregular,  smooth  or  rough ; 
this  diversity  depending  upon  the  projections  and  depres- 
sions every  where  belonging  to  bones.  They  constitute 
most  important  practical  points  to  the  surgeon,  as  they 
form  his  guide  in  many  operations,  while  they  also  give 
origin  and  insertion  to  muscles,  and  at  the  extremities  of 
bones  form  the  articular  surfaces  of  joints.  The  projec- 
tions from  the  surface  of  bones  are  called  apophyses  or 
processes,  (ojto,  from,  tvo/iae,  to  grow,)  in  early  life  epiphy- 
ses, (c9<»»  upon,  fwifMA,  to  grow.)  The  apophyses  are  divided 
into  those  forming  articulations,  and  those  giving  attach- 
ment to  fibrous  organs.  Cloquet  gives  the  following 
summary. 

Ist  Apophyses  forming  articulations. 

Those  belonging  to  movable  articulations. 

HeadSy  which  are  nearly  hemispherical,  as  the  head  of 
the  humerus  and  femur. 

Condyles jwhich  are  broader  in  one  direction  than  another, 
as  the  condyles  of  the  femur. 

Those  belonging  to  articulations  not  having  motion,  den- 
tations, or  teeth-roots,  &c. 

2d.  Apophyses  affording  attachment  to  fibrous  organs, 
and  named  according  to  their  general  forms. 

Impressions^  unequal  eminences,  not  much  raised  and 
extended  in  breadth. 

LineSy  unequal  eminences,  not  very  prominent,  but  ex- 
tended in  length,  as  the  linea-aspera. 

Ridges  J  resembling  lines,  but  smooth  and  more  distinct, 
as  the  superciliary  ridge. 

BumpSy  when  they  are  rounded,  broad,  and  smooth. 

Tuberosities  and  protuberances,  when  rounded  and  rough, 
as  the  tuberosity  of  the  ischium,  the  bicipital  protuber- 
ance, &c. 
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Apophydefl  named  according  to  the  bodies  to  whicli  they 
are  compared. 

Spines  J  resembling  a  thorn,  as  the  spinous  processes  of 
the  vertebraa. 

Styloid^  in  the  form  of  a  conical  point 

Coraooid,  like  the  beak  of  a  crow. 

Odontoid^  or  tooth-like.  ' 

Mastoid^  like  the  nipple. 

Apophyses  named  according  to  their  uses. 

TrocharUerSy  or  those  subservient  to  turning,  as  the  tro- 
chanter major,  and  minor  of  the  thigh  bone. 

Orbitaryy  belonging  to  the  orbit. 

Apophyses  named  according  to  their  direction  and  rela- 
tive situation. 

Obligptey  transveraey  anterior,  &c.    The  cavities  upon  the 
surface  of  bones  have  two  divisions. 

1st  Articular  cavities. 

2d.  Those  which  do  not  belong  to  articulation. 

The  first  division  includes  the 

Cotylaidj  (xot^^  cup,  etZof,  shape,)  a  cavity  deep  and  round, 
as  seen  at  the  thigh  joint 

Glenoid,  (yx^ry^,  shallow,)  shallow  cavities,  like  that  at 
the  shoulder  joint. 

Trocfdiformy  when  scooped  in  the  form  of  pulleys,  as  in 
the  elbow  joint. 

Faces,  when  nearly  plane. 

Ai/oediy  when  of  a  conical  form,  as  the  sockets  for  the 
teeth. 

The  second  division  includes  cavities  not  entering  into 
articulation. 

1.  Cavities  intended  for  the  reception  of  parts. 
Fossce,  when  the  entrance  is  wider  than  the  bottom. 
SinuseSy  when  it  is  narrower. 

2.  Cavities  for  the  insertion  of  parts. 

Impressions,  when  they  are  wide,  unequal  and  shallow 
Orooves,  when  extended  in  length. 

3.  Cavities  for  the  passage  of  tendons. 

4.  Cavities  formed  by  the  impression  of  parts. 
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Cfutters  or  channels  corresponding  to  blood  yessels. 

6.  Cayitles  subservient  to  transmission. 

Notches y  when  superficial  and  formed  in  the  edges  of 
bone& 

Forammdj  when  they  pass  through  or  perforate  the  bone. 

Canals  J  when  their  passage  is  of  great  extent,  as  the 
vertebral  or  medullary  canaL 

Cl^  or  Fissures^  if  they  are  longitudinal  and  narrow. 

The  structure  of  bone  consists  of  several  elements. 

By  the  naked  eye  the  fibrous  arrangement  is  observed, 
and  the  fibres,  as  already  stated,  assume  two  forms,  the  one 
forming  the  compact,  the  other  the  spongy  or  cancellated 
structure.  A  modification  of  the  spongy,  in  the  medul- 
lary cavity,  receives  the  name  of  the  reticular  tissue. 

The  compact  tissue  occupies  the  outer  sur&ce  of  the 
bones,  and  has  its  fibres  compressed  so  as  to  form  a  com- 
pact, firm  and  dense  tissue. 

Bone,  treated  with  nitric  acid,  is  made  soft  and  its  fibrous 
character  clearly  shown.  In  the  long  bones  the  fibres  ar- 
range themselves  longitudinally ;  in  the  flat,  they  diverge 
like  radii  from  a  certain  point,  while  in  the  thick  they  are 
very  irregular.  The  osseous  fibres  are  found  to  be  lamin- 
ated as  well  as  fibrous,  that  is,  consisting  both  of  filaments 
and  plates  or  laminad ;  and  the  intervals  between  them  are 
only  seen  with  the  microsco]>e.  These,  however,  become 
gradually  more  and  more  distinct  as  they  approach  the 
extr^oiity  of  the  bone,  and  are  there  continuous  with  the 
cellular  or  reticulated  tissue.  Indeed,  says  Cruveilhier, 
'^  the  compact  tiissue  is  nothing  more  than  an  areolar  sub- 
stance, the  meshes  of  which  are  extremely  close  and  much 
elongated."'  Diseases  also  frequently  show  the  compact 
tissue  changed  into  the  spongy,  and,  vice  versa,  the  spongy 
into  the  compact 

The  spongy  or  honey-comb  structure  (Fig.  30)  pre- 
sents cells  and  areolsd  of  variable  size  and  shape,  all  of 
which  communicate,  and  consist  of  filaments  and  fine 
laminas,  crossing,  uniting,  and  separating  in  every  direc- 
tion.   These  cells  contain  marrow,  and  hence  are  called 
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medullary  cells.  The  cellular  structure  is  only  found  to 
exist  when  ossification  comnieQces.  The  relative  propor- 
tion of  these  two  substances  varies  greatly  even  in  the  same 
bone ;  the  compact  predominating,  as  in  the  body  of  long 
bones,  where  strength  is  required,  while  the  spongy  pre- 
vails at  the  extremities,  where  extent  of  surface,  for  va- 
riety of  motion,  is  needed. 

The  microscope  makes  more  evident  the  laminated  con- 
dition of  bone,  and  reveals  many  other  points  in  minute 
anatomy  hitherto  unknown.  It  shows  the  laminated  struc- 
ture in  long  bones  to  Fio.  31. 
be  arranged  in  concen- 
tric circles,  while  in  the 
flat,  the  fibres  run  par- 
allel with  the  surface. 
Between  the  laroinse  a  ' 
multitude  of  longitu- 
dinal canals,  called,  af- 
ter Havers,  their  dia- 
coverer,  the  Haversian  canals,  are  seen.  They  are  nar- 
row, cylindrical,  form  a  net-work,  connect  with  eoch  other, 
and  open  externally  upon  the  periosteum,  and  internally 
connect  with  the  cellular  structure  and  medullary  cells. 
These  canals  are  found  to  measure  from  1-2(M>  to  1-2500  of 
an  inch,  and  contain  blood-vessels  and  an  oily  matter,  and 
'  are  supposed  to  be  simply  miniature  representations  of  the 
great  medullary  canal  itself,  having  similar  functions  of 
receiving  blood  vessels  and  containing  the  fat 

These  Haversian  or  medullary  canals  are  seen  to  be 
surrounded  by  from  four  to  twelve  concentric  lamellte  or 
osseous  plates,  intersected  or  perforated  by  minute  tubes 
called  calcifferou9 , -which  are  supposed  to  contain  the  earthy 
matter;  also  between  the  laminse  are  seen,  on  a  trans- 
verse section  of  bone,  little  cavities  called,  after  their 
discoverer,  the  corpuscles  of  Purkinje,  which  also  receive 
the  names  of  bone  corpuscles  and  lacunas.    (Fig.  32.)    These 
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cavities  contain  granular  matter,  and  have  the  calcigerous 
tnbea  running  into  or  passing  from  them  in  a  stellate  form. 
There  are  also  certain  lines  or  strite  described  by  Deutsch, 
bat  which  Wilson,  in  his  observations,  makes  identical 
with  the  calcigerous  tubuli. 

^  _  5^  The  bones  have 

"  two  membranes,  the 
one  covering  their 
outer  surface,  called 
"Tj^l  the  periosteum,  the 
'•yf^  '$'  other  lining  the  in- 
fc-^  terior  of  their  cavi- 
ty, called  the  me- 
dullary membrane. 
The  perioateum  is  a 
fibrous  membrane, 
and  has  been  described  under  the  head  of  the  fibrous  sys- 
tem. It  covers  every  part  of  the  bone  except  the  articular 
Burtace ;  it  is  continuous,  at  tho  extremities,  with  the  liga- 
ments, loosely  attached  in  infancy,  hut  closely  adherent  in . 
adult  bone. 

The  periosteum  is  very  vascular,  and  both  its  fibres  and 
vessels  pass  together  into  the  bone. 

The  meduUary  memhrane  is  an  exceedingly  delicate  mem- 
brane, composed  of  a  very  fine,  soft,  cellular  tissue,  con- 
taining numerous  minute  blood  vessels.  It  can  be  traced 
lining  the  whole  interior  of  tlie  medullary  cavity,  and  ex- 
tending into  the  medullary  cells,  and,  it  is  believed,  into  all 
spongy  structure  wherever  found.  This  membrane  forms 
vesicles  for  containing  the  marrow,  which  fills  the  reticular 
spaces  in  bone.  In  birds  these  are  occupied  by  air.  Both 
it  and  the  periosteum  accompany  the  blood  vcBsels  through 
bone.  Besides  secreting  the  marrow,  this  membrane  serves 
to  nourish  the  bones. 

The  blood  veasda  supplying  bones  are  numerous.  The 
arteries  are  referred  to  three  classes.    1st,  Those  which 

n  of  bone  wilh  the  Haversian  caaals 
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enter  the  bone  from  the  periosteum,  by  the  numerous 
foramina  upon  its  surface.  2d.  Those  which  enter  by  the 
larger  foramina  at  the  extremities  of  the  long  bones,  and 
at  different  points  upon  the  surface  of  others ;  while  the 
3d,  called  nutritious  arteries,  enter  the  long  bones  by  a  sin- 
gle foramen,  and  that  near  the  centre  of  each. 

The  arteries  of  the  first  two  classes  ramify  minutely 
throughout  the  whole  of  the  compact  and  cellular  structure. 
The  nutritious  artery  is  much  larger,  and  passes  single 
through  the  compact  structure  to  the  medullary  cavity, 
where  it  divides  into  two  branches,  an  ascending  and  de- 
scending, which  ramify  upon  the  medullary  membrane  in 
countless  capillary  vessels,  and  toastomose  freely  with  the 
other  two  classes. 

The  veins  are  numerous,  those  accompanying  the  nutri- 
tious artery  pass  out  of  the  same  foramen,  and  return  the 
blood  from  the  medullary  membrane.  The  veins  which 
receive  the  blood  from  the  other  two  classes  of  arteries  do 
not  attend  them,  but  pass  out  by  numerous  distinct  open- 
ings found  upon  the  surface  of  the  bones,  and  after  a  short 
course  join  the  general  circulation. 

Lymphatics  have  been  demonstrated  in  the  medulla,  but 
not  with  certainty  in  bone. 

Nerves  have  been  traced  along  the  nutritious  arteries, 
but  not  into  the  substance  of  the  bone  it8el£ 

DEVELOPMENT  OF  BONE. 

"  In  the  human  foetus  and  other  animals,  before  the  time 
of  birth,"  says  John  Bell,  "  instead  of  bones  there  are  only 
cartilages  of  the  form  of  the  future  bone.  The  whole 
foetus  appears  to  the  eye  like  a  mere  jelly.  The  bones  are 
a  pure,  almost  transparent  and  tremulous  jelly;  they  are 
flexible,  so  that  a  long  bone  can  be  bent  into  a  complete 
ring,  and  no  opacity  or  spot  of  ossification  is  seen.'' 

The  development  of  bone  consists  of  three  stages — 

1.  The  Mucous.    2.  The  Cartilaginous.    3.  The  Osseous. 

The  mucous  stage  presents  bone,  like  all  the  other  tis- 
sues, in  the  earliest  period  of  the  embyro,  as  one  homoge- 
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neous  fluid  mass^  not  having  any  characters  by  which  the 
one  can  be  distinguished  from  the  other. 

About  the  expiration,  however,  of  the  first  month  after 
conception  the  mucous  stage  becomes  converted  into  the 
cartilaginous,  which  greatly  increases  the  consistence  of 
bone,  and  is  the  commencement  of  form  in  the  foetus. 
Agreably  to  the  observations  of  Bichat  and  Scarpa,  the 
cartilaginous  condition  presents  two  peculiarities.  The 
first  is,  that  during  the  formation  of  cartilage  we  do  not 
see  the  longitudinal  striaa  of  the  long  bones,  the  radiated  of 
the  flat,  nor  the  mixed  of  the  thick,  which  distinguish  the 
osseous  or  third  stage.  The  second  peculiarity  is,  that  all 
those  bones  which  are  to  be  united  by  cartilage  in  the  adult 
skeleton,  are  in  one  piece,  as  those  of  the  vertebree  and  pel- 
vis, while  those  which  are  to  be  united  by  ligament,  and, 
consequently  movable,  are  isolated,  as  the  femur,  tibia,  &a 

The  cartilaginous  condition  is  complete  at  the  end  of  the 
first  or  beginning  of  the  second  month,  when  the  third  or 
osseous  stage  commences.  This  event  is  announced  by  the 
arrival  of  red  blood,  which  first  shows  itself  in  the  centre 
of  the  cartilage,  and  the  spot  receives  the  name  of  the 
^^punctum  oasificatumis"  or  point  where  ossification  first 
commences.  It  appears  that  until  this  period  it  is  not  in 
direct  relation  with  the  blood,  but,  according  to  Carpenter, 
is  surrounded  by  blood  vessels  which  have  ^4arge  ampullso 
or  varicose  dilatations,"  from  whence^  and  by  imbibition,  it 
is  nourished. 

The  manner  of  ossification  is  somewhat  modified  in  the 
three  classes  of  bones.  In  the  long  bones  there  is  first  seen 
a  central  ring,  whose  cavity  is  the  commencement  of  the 
medullary  canal.  This  ring,  forming  the  bony  nucleus, 
gradually  grows  in  length  and  thickness  till  the  period  of 
birth  arrives,  when  we  have  the  body  or  diaphysis  gene- 
rally finished.  The  epiphysis,  or  extremities  of  the  long 
bones,  do  not  commence  ossifying  till  after  birth,  when  we 
observe  the  point  of  ossification,  as  in  the  body,  occupying 
the  centre  and  extending  towards  the  shaft.  This  process 
is  not  entirely  complete,  so  that  the  difierent  parts  become 
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fused  into  one  solid  bone,  till,  according  to  the  observa- 
tions made,  the  individual  has  advanced  to  the  sixteenth 
or  eighteenth  year  of  age,  or  even  till  later  in  life. 

Ossification  of  the^a^  hemes  takes  place  between  mem- 
branes, but,  nevertheless,  in  cartilage  also,  which,  however, 
is  so  small  in  quantity  as  to  lead  some  to  deny  its  existence. 
The  point  where  the  bony  matter  is  first  deposited  depends 
on  the  bone  being  either  single  or  compound  in  its  nature. 
The  parietal  has  one  point  of  ossification,  the  frontal  two, 
and  the  occipital  several,  from  which  points  the  osseous 
fibres  radiate  in  every  direction,  till,  at  the  period  of  birth, 
we  have  the  whole  bony  casement  for  the  head  complete, 
excepting  the  fontanelles,  which  are  not  closed  till  the  third 
year  after  birth. 

The  thick  bones  have  one  or  more  points  of  ossifica- 
tion, according  as  they  are  either  single  or  double.  The 
carpus  and  tarsus  present  specimens  of  the  former  variety, 
while  the  bones  of  the  vertebree  furnish  examples  of  the 
latter. 

There  yet  remains  great  obscurity  in  regard  to  the  pre- 
cise manner  in  which  cartilage  is  changed  or  becomes  bone. 
The  microscope  shows  cartilage  to  contain,  or,  as  Von  Behr 
expresses  it,  consist  of  a  mass  of  homogeneous  cells,  carti- 
lage cells,  in  the  centre  of  which  the  medullary  canaliculi 
or  Haversian  canals  are  formed,  surrounded  by  capillary 
vessels.  In  the  parietes  of  these  canals  and  in  the  lamellae, 
the  lacunae  or  corpuscles  and  the  calcigerous  tubes  appear, 
after  which  the  deposit  of  osseous  matter  seems  to  take  place. 
The  cartilage  cells  are  regarded  as  the  basis  of  this  change. 
Ossification  does  not  commence  at  the  same  time  in  all  the 
bones.  At  the  end  of  the  first  month  the  clavicle  and  lower 
jaw  are  found  to  be  partly  ossified;  at  the  end  of  the  second, 
the  bodies  of  the  long  bones,  the  ribs,  vertebree,  base  of  the 
skull,  and  pelvis  have  commenced  ossifying;  and  from  this 
time  to  that  of  birth,  there  are  only  a  few  in  which  ossifica- 
tion has  not  begun,  such  as  the  patellse  and  a  few  bones  of 
the  tarsus  and  carpus.  The  ossific  process  is  much  more 
rapid  in  some  bones  than  others,  and  in  some  partfi  of  the 
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same  bone ;  thus,  the  body  of  a  long  bone  is  completed  a 
very  considerable  period  before  its  extremity. 

The  growth  of  bones  occurs  and  steadily  progresses,  as 
that  of  every  other  tissue,  till  the  individual  reaches  the 
full  stature;  and  this  is  accomplished  by  successively  add- 
ing new  matter  to  the  old. 

Mr.  Jno.  Hunter  showed  that  the  long  bones  grew  by  the 
addition  of  osseous  matter  at  their  extremities.  This  he 
proved  by  boring  a  hole  at  each  extremity  in  the  tibia  of  a 
pig,  and  inserting  a  shot  in  each.  The  distance  between 
the  two  holes  was  accurately  measured.  After  some  months 
the  same  bone  was  again  examined,  and  it  was  found  that 
the  distance  between  the  shots  was  precisely  the  same,  but 
that  the  extremities  had  extended  very  considerably. 

They?a/  bones  grow  in  breadth  by  a  deposition  at  their 
margins,  while  the  thickness  of  bone  is  believed  to  depend 
upon  a  secretion  from  the  internal  surface  of  the  perios- 
teum. 

When  the  full  size  of  the  bones  has  been  attained,  the 
subsequent  changes  which  occur  are  those  of  interstitial 
deposit  and  absorption. 

Formation  of  Callus. — Callus  is  the  mode  of  union  between 
fractured  bones,  and  resembles  very  much  the  original  pro- 
cess in  the  formation  of  bone. 

When  the  swelling  subsides  and  the  effusion  of  blood  is 
absorbed,  coagulable  lymph  is  poured  out  in  the  cavity  of 
the  fracture.  This  corresponds  to  the  first  or  mucous  stage 
in  the  foetal  bone.  An  osseous  ring  is  seen  to  encircle  the 
place  of  fracture,  while  in  the  interior  there  is  found  an 
osseous  pin.  These  are  simply  temporary  arrangements, 
which  are  removed  by  absorption,  when  the  bones  begin  to 
coalesce  and  become  fused  the  one  into  another.* 

*  The  recent  obserratioos  of  Messrs.  Paget,  Stanlj  and  Dr.  Hamilton  throw 
great  doabt  on  this  statement  of  Dupuytren,  in  regard  to  ftwiaumal  eaShu,  In 
the  lower  animals,  whose  fractured  limbs  are  subjected  to  so  much  greater 
motion  than  ours,  and  which,  under  such  circumstances,  secrete  so  much  more 
bony  matter,  this  account  of  the  process  of  repair  is  undoubtedly  correct ;  but 
in  man,  according  to  these  more  recent  obserrers,  no  proyisional  callus  has 
been  formed,  unless  undue  motion  and  excitement  has  induced  irritation.  The 
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The  periosteum,  with  some,  has  the  sole  credit  of  form- 
ing callus;  hut  this  cannot  he  entirely  true,  as  instances 
have  occurred  where  the  periosteum  has  heen  stripped  off, 
and  yet  the  fractured  hones  have  united,  callus  has  heen 
formed,  and  the  periosteum  itself  again  restored.  Bichat 
supposes  that  where  the  hones  are  not  kept  in  contact, 
granulations  spring  up,  and  form  first  a  gelatinous  deposit, 
then  cartilage,  and,  finally,  hone,  when  the  fractured  ends 
are  perfectly  restored 

The  tissues  composing  the  letters  of  the  alphahet,  and 
which  have  just  heen  examined,  are  variously  combined  to 
form  the  different  organs  of  the  body,  constituting  the 
language  of  anatomy,  which  introduces  us  to  the  Second 
Part,  beginning  with  the  head. 

coagulable  lympb  is  effused  between  the  broken  ends  of  the  bone,  and  the  pro- 
cess ffoes  on  like  adhesion  any  where  else,  with  this  difference,  that  phosphate 
of  lime  is  afterwards  deposited  in  the  new  tissne.  Set  Bmkki/ng^$  Jkttnct^ 
1850,  ami  B^alo  Mtdical  Jwnndfw  FtWwur^,  1853. 
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THE  LAI(GUAGE  OF  AMTOMY. 


I.  THE  HEAD. 


PART  SECOND. 


CHAPTER  L 

PASSIVE  ORGANS   OF   THE  HEAD. 

THB  BONES. 

The  head  is  divided  into  cranium  and  face.  The  former 
consists  of  eight  distinct  bones:  one  frontal,  two  parie- 
tal, one  occipital,  two  temporal,  one  ethmoid,  and  one 
sphenoid.  These,  when  united,  in  consequence  of  their 
peculiar  form,  strength,  and  structure,  are  well  adapted  to 
receive  the  brain,  and  guard  it  from  injury. 

The  face  has  fourteen  bones:  two  superior  maxillary,  two 
malar,  two  palatal,  two  lachrymal,  two  nasal,  two  inferior 
turbinated,  one  vomer,  and  one  inferior  maxillary  bone. 
These  contain  most  of  the  organs  of  sense. 

SECTION  I.' 

BONES  OF  THE  CRANIUM. 

FronJtal  Bone — (ps  frorUis,)  The  frontal  bone  (Fig.  33) 
is  situated  at  the  anterior  and  upper  part  of  the  cra- 
nium. Its  form  is  semi-circular.  Its  division  is  into  two 
parts,  the  superior  or  frontal,  and  the  inferior  or  orbital. 
The  frontal  portion  has  two  surfaces^  an  external  and  in- 
ternal. The  external  surface  is  anterior,  smooth  and  convex. 
Along  the  median  line  there  is  an  elevation,  not  always  dis- 
tinct, corresponding  to  the  original  separation  of  the  foetal 
bone,  into  two  equal  parts,  by  the  frontal  suture,  which 
sometimes  continues  in  the  adult  bone.  At  the  lower  part  of 
this  line  of  division,  is  the  nasal  prominencej  which  termin- 
ates in  a  rough  edge,  for  articulating  with  the  nasal  process 
of  the  superior  maxillary  and  nasal  bones.  The  nasal  sjme 
12 
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or  process  ariacB  from  the 
centre  of  this  rough  edge, 
and  flupporte  the  eth- 
moid bone  behind  and 
the  nasal  hones  in  front. 

Oa  either  Bide  of  the 
median  line  and  about 
the  centre  of  each  lateral 
half,  is  the  frontal  emin- 
ence.  Above  this  the  sur- 
face is  smooth,  below  it 
is  the  superciliary  arch, 
which  supports  the  eye-brow  ;  and  below  this  again  is  the 
tipper  margin  of  the  orbit,  the  svprc^orUtal  ridge.  This 
ridge  terminates  at  its  out-  Fio.  34. 

er  end  in  the  earferaaZ  an- 
gidar  process,  and  at  its 
inner,  in  the  internal  an- 
gular process.  At  the  in- 
ner third  of  this  ridge  is  e 
notch,  converted  into  a  fora- 
men by  a  ligament,  for 
transmitting  the  supra-OT' 
hitcd  vessels  and  nerve,  and 
just  above  its  inner  third 
is  the  prominence  of  the  ~       '     a        ■ 

frontal  sinus. 

On   tho  internal  surface,   the   median   line    marks  the 

Fie.  33  prsMUti  *  froot  Tiew  of  lbs  FrouUI  Bona.  «  Frontal  protuberuce 
of  right  side,  t  Superciiiarj  ridge,  c  Supra  orbital  tidge.  d  Estemal  «■>• 
fular  procesi.  i  lotemal  angular  procais.  /  Supra  orbitar  notch  or  forameo. 
g  Nual  protubsrance.    it  S«mi-circiilar  ridge  for  temporal  taiucle.     i  Nual 

Fio.  34pmenta  aTiewof  inner  lur&ce  of  Frontal  Bone,  a  Coronal  suture 
for  joining  frontal  and  parietal  boaet.  t  Ridga  for  attachmeot  of  falx-major. 
e  Foramen  etsoum.  d  Naial  ipine.  t  Openings  of  the  frontal  ainuiei. 
/Orbitar  plates,  g  Bitenial  angular  proceai.  k  Serrated  aurface  of  iph*- 
ooidbone.  i  Line  of  junction  of  parietal  bonci.  j  DepTesiion  for  glandsof 
Paecbioni.    t  SquaoMui  portion  of  temporal  bone. 
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coarse  of  the  superior  longtludinal  sinus  by  a  groove.  The 
inferior  portion  of  this  groove  presents  a  ridge  to  which 
theyo^r  Tnajm-  ie  attached.  And  at  this  point  where  it  joins 
the  ethmoid  is  seen  a  small  hole,  the  foramen  ccecum,  for 
transmitting  a  vein  which  communicates  with  the  nasal 
veins,  and  for  lodging  a  process  of  the  dura-mater.  On 
either  side  of  the  median  line,  many  eminences  and  de- 
pressions are  observed,  which  correspond  to  the  convolu- 
tions of  the  brain,  called  mammiUary  eminences,  and  cUffUal 
fossm. 

The  drcutr^erence  is  rough  and  serrated  to  unite  with 
the  parietal  hones.  At  its  superior  border  the  internal 
table  is  deficient,  and  rests  upon  the  junction  of  the  two 
parietal  bones  above;  while,  at  the  sides  and  below,  the 
external  is  wanting  and  is  overlapped  by  the  parietal. 

The  inferior  or  orin-  Fio.  35, 

tai  division  of  the  fron- 
tal bone  presents  in  its 
centre  the  aihmoid(d 
notch,  in  front  of  which 
is  the  nasal  spine;  and  aM 
on  either  side,  the  ori-  j 
fices  of  the  frontal  sin- 
uses. It  communicates 
with  the  cells  of  the  ethmoid  by  means  of  its  edges,  which 
are  cellular.  Along  the  margins  of  this  notch,  where  it 
unites  with  the  ethmoid,  are  two  foramina,  the  anterior  and 
posterior  orbital,  the  first  transmitting  the  nasal  twig  of 
the  opMhalmic  nerve  and  anterior  ethmoidal  artery — the 
second  the  posterior  ethmoidal  artery. 

The  orbital  processes,  on  either  side  of  this  notch,  are 
triangular,  baring  the  apex  behind,  smooth  and  concave 
below,  rough  and  conrex  above.  Near  the  external  angu- 
lar process,  each  of  them  has  a  depression  for  the  lachrymal 

Fio.  35  pretCDb  ■  riew  of  the  lower  part  of  Frontil  Bone,  a  Line  vrbsn 
Iba  two  hsiTM  of  the  bona  joId.  t  Frontal  protuborancw.  e  Supra  orbitar 
•olch.  Jt  Nasal  spine  and  ipace  occupied  bj  the  nthmoid  bone,  i  Frontal 
HDiue*.    /  Orbitar  platM.    g  External  angular  procew.    h  Surfaee  for  tem- 
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gland,  and  near  the  internal,  one  for  the  pulley  of  the 
Baperior  obliq^ue  moBcle  of  the  eye.  Instead  of  a  depre»- 
sion,  there  is  sometiniefi  a  small  eminence  here. ' 

The  frontal  bone  haa  seven  foTamina:  2  supra  oHntal, 
which  are  special ;  2  anterior  and  2  posterior  orbital,  with 

1  foramen  coEcum,  which  are  common  to  both  the  ethmoid 
and  frontal  bones. 

The  proceeees  are  nine :  1  nascd,  2  orbital,  4  angular,  and 

2  euperexliary. 

The  atnuAure  consists  of  two  compact  lamined  of  bone, 
called  the  external  and  int&raal  tahlea,  with  an  intervening 
cellular  substance,  the  diphe. 

The  dexdopment  of  the  frontal  bone  takes  place  by  two 
points  of  ossification,  one  for  each  frontal  eminence,  or 
rather  in  the  orbital  arches,  a  little  before  that  of  the  ver^ 
tehree,  whence  the  rays  radiate  to  the  circumference.  At 
birth  the  frontal  hone  still  consists  of  two  pieces,  which 
during  the  first  year  nnite  along  the  median  line  by  the 
frontal  sntnre,  which  suture  however  sometimes  remains 
permanent  through  life. 

The  articulatiiona  of  this 
bone,  are  with  four  of  the 
cranium,  viz:  the  2  pari- 
etal, the  sphenoid  and  eth- 
moid, and  eight  of  the 
face,  VIZ  2  nasal,  2  supe- 
rior maxillary,  2  malar 
and  2  lachrymal. 

Parietal  Bones — (osaa 
partetalxa)  The  parietal 
hones  are  situated  upon 
the  lateral  and  superior  parts  of  the  craninm.  They  are 
aymmetrical.    Their  form  is  quadrilateral ;  their  external 


Fio.  36  repreMnti  exlenial  turface  of  left  Parietd  Bone. 
i^tlal  «urfae«.  b  Bquamous  or  inrerior  surfkce.  c  Conmtl  or  Bntarior  «ar- 
foce.  d  Lambdaidkl  or  posterior  aurface.  i  Ridga  where  tenporal  mmola 
i«  Altached.  /  Fftrietal  hnaxta.  g  Inforior  tnterior  angle,  h  Inferior  pcw- 
teiiwKDcle. 
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amfaoe  is  smooth  and  convex,  in  the  centre  of  which  is  the 
pcaietal  protvberance.  On  either  side  of  this  protuherance, 
and  extending  la  an  arched  direction  transTersely  acrora 
the  hone  is  the  temporcd 
ridge;  helow  this  ridge  the 
temporal  muaclo  is  attach- 
ed, above  the  aponenrosis 
of  the  occipito-frontalis. — 
The  inner  or  cerebral  sur- 
face is  marked  by  the  mid- 
die  artery  of  the  dura  ma- 
ter, and  the  cbnvoIutionB  of 
the  brain.  The  trank  of 
tbifl  artery  19  seen  in  the 
anterior  inferior  angle  of 
the  hone,  lodged  in  a  groove,  and  branching  upwards  and 
backwards. 

The  circumference  presents /oMr  edges  and /our  angles^  the 
aaiierior  edge  is  serrated  and  unites  with  the  frontal  hone  in 
the  coronal  suture.  The  posterior  is  very  irregular  and 
joins  the  occipital  in  the  lambdoid  suture.  The  superior  is 
the  longest  and  meets  its  fellow  on  the  middle  line  in  the 
sagittal  suture.  The  ii^erior  is  the  shortest,  is  thin,  and 
unites  with  the  temporal  by  the  sq^uamous  suture. 

Of  the  angles,  the  anterior  superior  is  nearly  straight ; 
this,  in  the  infant  is  wanting,  the  antenor  fontandle  or  open- 
ing taking  its  place.  This  opening  is  four-cornered,  and 
is  made  so  by  a  similar  deficiency  in  the  superior  project- 
ing points  of  the  frontal  bone.  The  anterior  inferior  atagle 
is  long  and  curved,  and  unites  with  the  sphenoid  hone. 
The  posterior  superior  is  rounded,  and  by  its  deficiency 
forms  the  posterior  faniameUe.  The  posterior  infeaicr  is 
very  irregular  and  unites  with  the  mastoid  portion  of  the 
temporal 

Fio.  37  reprewDts  inleroal  raifaoe  of  left  FftrieUl  Bone.  ■  S^tttal  suture, 
i  lAuK  for  squamoiu  suture,  c  Coroual  suture,  it  Iiimbdoidal  suture. 
(  GrooTe  for  superior  longitudiusl  sluui.  /  Pu-ietal  foramSD.  g  Inferior  ante- 
lior  tnsle  and  groore  for  middle  arterj  of  dure  mater,  t  Inferior  poste- 
rior ugle.^ 
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Along  the  sagittal  suture,  on  the  interior,  is  a  groove  for 
lodging  the  superior  longitudinal  sinus. 

The  structure  is  thin  and  conBists  of  two  contact  tatlea 
and  an  intervening  diploe.  The  developmmt  takee  place  by 
one  point  of  ossification  in  each  parietal  protuberance,  com- 
mencing abont  the  seventh  or  eighth  week. 

The  parietal  articulates  with  five  honee,  the  frontal, 
occipital,  temporal,  sphenoid,  and  its  fellow. 

OccipU(d  Bone — (ps  oodpUis.)    The  occipital  bone  is  ait- 
*''o-  38-  mUed  at  the  posterior  in- 

ferior part  of  the  cranium; 
Its /orm  ia  rhomboidal.  It 
has  two  awrfaces,  an  ex- 
ternal and  internal.  The 
extenud  is  irregularly  con- 
vex, and  has  near  its  cen- 
tre the  external  occtjnial 
prottd)erance,  to  which  the 
cervical  ligament  is  at- 
tached. On  either  side 
extends,  transversely,  the 
superior  transverse  ridge, 
to  which  the  trapezii  and  posterior  bellies  of  the  oocipito- 
frontalee  muscles  are  connected.  A  short  distance  below  is 
the  inferior  transverse  ridge,  and  below  this  again,  on  the 
inferior  surface  is  iheforamen^magnum.  The  space  between 
the  two  ridges  is  occupied  by  the  complexi  and  splenii 
muscles.  The  inferior  ridge  and  the  space  between  it  and 
the  foramen  magnum,  gives  attachment  to  the  posterior  recti 
and  superior  oblique  muscles. 

The/orat7i£n  magnwm.  has  leading  to  it  from  the  occipital 
protuberance,  a  vertical  ridge.    Its  shape  is  oval,  and  it 

FiQ.  38  repnseiib  tbe  external  surface  of  the  OceipiUt  Bone,  a  Superior 
•eml-clreular  ridge,  i  External  occipital  protuberance,  c  Point  wbere  the 
ligameotum  nucbie  U  atlacbed.  d  Inferior  aemi-oircular  ridge.  <  Fonunen 
magDum.  /  Condjle  of  the  right  aide,  g  Poalerior  condyloid  foramen,  h  An- 
terior condyloid  foramen,  t  Jugolar  eminence,  j  Part  of  Jugular  foramen. 
k  Baailar  procett,  I  Where  odontoid  ligamenti  are  attached,  m  Surface  for 
parietal  bone*,    n  Surface  for  mattoid  portion  of  temporal  bone. 
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transmits  the  spinal  marrow  and  its  membranes,  the  ver- 
tebral arteries  and  the  spinal-accessory  and  sub-occipital 
nerves.  In  front  of  it  is  the  caTieiform  or  btuHar  proce$a, 
which  extends  forward  npon  the  base  of  the  craninm  to 
unite  with  the  sphenoid  bona  The  inferior  surface  of  this 
process  is  rough  and  gives  attachment  to  the  pharynx,  and 
superior  and  middle  constrictor  muscles. 

On  each  side  of  the  foramen  magnum  and  near  its  fore- 
part, are  the  two  condyles  for  articulating  with  the  atlas. 
They  are  smooth  oblong  processes  which  converge  ante- 
riorly, and  look  downwards  and  outwards,  posteriorly.  In 
front  and  at  their  base,  is  the  amterior  oondyloid foramen,  for 
transmitting  the  ninth  or  lingual  nerves,  and  behind  is  a 
small  foramen,  the  posterior  condyloid,  for  the  passage 
of  a  vein  to  the  lateral  *"">.  as. 

sinos.  Each  condyle  has 
on  its  outaide  the  juffidor 
tmiaence  or  tranaverae 
process,  which  forms  the 
posterior  boundary  of  the 
foramen  laceruim  basis 
cmim  poaterive,  and  te 
which  is  attached  the  rec- 
tos lateralis  mnscle. 

The  ijUerwd  or  oertirei 
surface  is  concave,  and  in- 
tersected by  the  crucial 
ridge,  which  divides  it  into  four  ooapiialfossce,  two  superior 
for  lodging  the  posterior  lobes  of  the  cerebrum,  and  two 
inferior  for  the  cerebellum.  In  the  centre  where  these 
ridges  cross  each  other,  is  the  iiUerrud-ii&ApUalpn^aiierunce, 

Fis.  39  npreMQti  the  JDtertia]  «iirf>ee  of  the  OccipUal  Bone.  ■  ForBUan 
nncnain.  h  Ridge  for  falx-mimr.  t  iDtenal  oeeipila)  protuberuice.  d  i 
Lateral  branobet  of  the  ooeipit*!  crott,  and  deprcMioD  for  lateral  ibtu.  c  Sor- 
bce  for  parietU  boDu.  /  Jugular  eminence,  g  Jugular  foMa.  'Jt  lutenial 
opening  of  condjloid  foramen,  i  Surface  for  petroui  porlioa  of  temporal  bone, 
j  3  Coodjles.  k  Anterior  exlremil;  of  cuneiform  ptoceu.  I  I  Gxlerior  edge 
of  baiiler  gutter,  n  m  Surface  for  mutoid  portion  of  temporal,  n  n  CaiitJ 
far  CarabBlhun.    a  ■  Cari^  for  poateiior  lobetof  Mrebnun. 
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which  corresponds  to  the  toreuJUiT  HerophUL  The  tranaverBe 
ridge  has  attached  to  it  the  teTdoriumy  and  is  grooved  for  the 
lateral  sinuses.  The  vertical  ridge  has  attached  to  its  su- 
perior part  the  falx  cerebri^  and  to  its  inferior  portion  the 
fcdx  cerebeUL  The  cerdyral  surface  of  the  basilar  process y  is 
concave  and  supports  the  pons  varolii  and  basilar  artery. 

The  foramina  are  seven :  6  proper  and  2  common.  The 
proper  are  the  4  condyloid,  2  anterior  and  2  posterior^  and 
the  foramen  magnum.  The  common  are  the  2  foramina 
lacera posteriora.  The  processes  are  seven:  1  cuTte^orm,  2 
eondyleSy  2  jugular j  and  2  occipital  protuberances. 

This  bone  has  four  angles:  a  styperioTj  which  unites  with 
the  parietal  bones,  an  ir^erioTy  which  is  attached  to  the 
sphenoid;  and  ttvo  kUeraly  which  are  blunt,  and  occupy  the 
spaces  between  the  mastoid  portion  of  the  temporal  and 
posterior  inferior  angle  of  the  parietal  bones. 

The  structure  consists  of  two  compact  tables  and  an  in- 
termediate diploe.  The  tables  are  so  compact  and  thin  in 
the  fosssB,  as  to  be  diaphanous.  The  spongy  tissue  prevails 
in  the  processes.  This  bone  is  firm  and  hard,  and  in  many 
places  thick. 

Its  development  is  from  seven  points :  one  for  the  basilar 
process,  one  for  each  condyle,  and  four  for  the  superior  part. 
Ossification  begins  in  the  superior  portion  before  it  doea 
in  the  vertebrsB,  by  four  osseous  points,  two  above  and 
two  below  the  occipital  protuberance,  which  soon  unite  to 
form  a  single  piece.  At  birth  the  occipital  bone  is  seen  in 
four  pieces,  which  become  united  fb  eadi  other  from  the 
fourth  to  the  si^sth  year,  and  with  the  sphenoid  by  the 
basilar  process,  about  the  twentieth  year. 

The  occipital  bone  is  artundcUed  with  six  bones:  the 
sphenoid,  2  temporal,  2  parietal  and  the  atlas. 

Teny^oral  Banes — (Ossa  Temporumy  Bones  of  Time.') 
The  situation  of  the  temporal  bones  is  at  the  side,  middle 
and  inferior  parts  of  the  cranium.  The  form  is  very  irreg- 
ular, and  each  is  divided  into  the  squmnauSy  mastoid  and 
petrous  portions. 

The  sqvamovSy  or  scaly  part,  forms  the  superior  divis- 
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ion.    Its  external  aorface  is 

fiat;  foriDfi  a  portion  of  the  

Ump(»-cd  fosaa,  and  gives  at- 
tachment to  the  temporal 
mnscla  Its  internal  sur- 
&ce  has  depressions  for  the 
oonvolations  of  the  brain, 
and  a  groove  for  the  poste-  "^ 
rior  branch  of  the  middle 
meningeal  artery. 

It  is  bounded  above  hy  a 
somewhat  Bemicircular  edge, 
which  overlaps  the  parietal  bone — and  below  by  a  long  and 
carved  process,  with  its  convexity  outwards,  called  the  zygo- 
ma, or  zygomatic  process.  This  process  is  horizontal,  and 
arises  by  two  roots — the  one  runs  transversely,  is  covered  by 
cartilage,  and  forms  the  anterior  boundary  of  the  glenoid 
cavity — the  other  passes  horizontally  backwards,  forming 
the  outer  boundary  of  the  glenoid  cavity,  and  is  contin- 
ued on  and  lost  in  the  upper  part  of  the  mastoid  process. 
This  posterior  root  gives  off  a  middle  branch,  which  passes 
into  the  glenoid  fissure,  and  partially  forms  the  posterior 
wall  of  the  glenoid  cavity.  At  the  junction  of  the  hori- 
zontal and  transverse  roots  there  is  seen  a  small  tuberde, 
giving  attachment  to  the  external  lateral  ligament  of  the 
lower  jaw — the  anterior  extremity  of  the  zygoma  is  serra- 
tad  and  rests  on  the  malar  bone.  Behind  the  transverse 
root  is  the  glenoid  cavity,  which  is  divided  by  a  fissure 
called  the  Glassentm — that  portion  of  the  glenoid  cavity 
in  front  of  this  fissure  is  the  proper  articulating  surface  of 
the  lower  jaw,  while  that  behind  the  fissure  is  occupied  by 
a  portion  of  the  parotid  gland — the  fissure  has  attached  to 

Fi«.  40  raprMenU  external  farfaee  of  left  Temponl  Bone,  a  Squamotu 
portion,  i  Mutoid  portion,  e  EilremilT  of  petrout  portion,  i  Zygomatic 
proe«M.  t  Tubercle  in  front  of  articular  lurface  for  eondjle  of  lower  jaw. 
/Temporal  ridge,  poiterior  portion,  g  Glenoid  fiuure.  h  Mastoid  foramen. 
i  Meatiu  auditoriu*  eileroui.  j  DifUtrio  fbua.  k  Stjloid  proceu.  I  Vft- 
ginal  procesa.    ai  GleDoid  foruaea.    n  Groore  for  tbe  EUutaobian  tube. 
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it  the  capsular  ligament  of  the  lower  jaw,  and  gives 
passage  to  the  corda  tympani  nerve,  tlie  laxator  tympani 
muscle,  and  the  processus  gracilis  of  the  malleus. 

The  mastoid,  so  called  from  its  resemblance  to  a  nipple, 
is  situated  at  the  posterior  and  inferior  part  of  the  hone 
It  is  a  rough  and  depending  process,  having  on  its  internal 
aspect  two  grooves — the  one  for  giving  origin  to  the  digas- 
tric muscle — the  other,  a  little  posterior,  transmits  the  oo- 
cipital  artery.  The  outer  surface  of  this  process  gives  at- 
tachment to  the  Bterno-cleido-mastoideua  muscle;  on  the 
posterior  part  of  this  process  is  generally  seen  the  mastoid 
foramen,  for  transmitting  the  mastoid  artery  and  vein. 

^°-  "■     ,  The  cerebral  surface  of  this 

process  is  concave,  and  deeply 
grooved  for  lodging  the  lateral 
sinus.    The  third  or  petrous 
portion,  named  from  its  stony 
hardness,  is  situated  between 
J  the  squamous  and  mastoid, 
and  proceeds  forwards    and 
inwards  into  the  base  of  the 
cranium.    lU/orm  is  triangu- 
lar, with  the  base  posterior, 
and  presents  three  sur&ceB,  one  external  or  inferior,  and 
two  internal  or  cerebral. 

On  the  inferior  surface  are  noticed  the  following  points: 
first  and  most  prominent,  the  styloid  process,  a  long,  slen- 
der projection,  sometimes  two  inches  in  length,  giving  at- 
tachment to  the  three  styloid  muscles  and  two  ligaments. 
Behind  and  at  the  root  of  this  process,  between  it  and 

Fio.  il  represent)  the  cerebral  lurface  at  the  Temporal  Bone.  1  Squanum 
portion.  3  Maitoid.  3  Petroui  portion.  4  Groove  for  the  middle  meningeal 
artery.  S  Edge  of  squamoui  suture.  6  Zjgomatic  procen.  7  Digastrio 
fona.  8  Occipital  grooTB.  9  Oroore  for  lateral  linus.  10  Superior  petroui 
NSiu-  II  Opening  of  tlie  carotid  canal.  12  Internal  auditor;  foramen.  13 
Aqueduct  of  the  fesUbuIe.  U  Styloid  proceai.  15  Stylo  mastoid  foramNi. 
16  Foramen  camtieum.  IT  Spine  dividing  the  jugular  tcId  from  the  eighth 
pair  of  nerre*.  18  Vidian  foramen.  19  Wbare  the  levator  palali  uid  ten- 
tor  tympani  miuolM  aiise. 
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the  mastoid  is  the  atylo-mastoid  forarnen^  for  transmitting 
the  facial  nerve,  or  portio  dura  of  the  seventh  pair.  This 
foramen  is  the  lower  aperture  of  the  nqtiedvct  of  FaHopiua. 
The  styloid  process  is  surrounded  bj  a  process  at  its 
root,  very  prominent  anteriorly,  called  the  vaginaly  which 
separates  the  glenoid  cavity  from  the  carotid  foramen,  and 
foramen  lacerum  posterius. 

In  front  and  obliquely  to  the  inside  of  the  styloid  process 
is  ihe/oramen  caroticum  leading  into  a  canal,  the  carotid 
oanaij  which  is  first  vertical,  and  thqn  proceeds  forwards, 
inwards  and  upwards,  and  opens  within  the  cranium,  by 
the  side  of  the  body  of  the  sphenoid  bone.  It  gives  passage 
to  the  carotid  artery  and  branches  of  the  sympathetic  nerve. 
In  front  of  the  carotid  foramen  is  a  rough  surface  for  the 
origin  of  the  levator  palati  muscle.  By  the  side  of  the  styloid 
process  is  a  vertical  ridge,  within  and  posterior  to  which  is 
a  deep  cavity  called  the  jugtdar fossa.  This,  with  a  corre- 
sponding one  in  the  occipital  bone,  constitutes  the  foramen 
lacerum  posterius^  through  which  passes  the  eighth  pair  of 
nerves  and  the  lateral  sinus,  the  nerves  being  anterior  and 
separated  from  the  sinus,  which  is  posterior,  by  the  vertical 
or  jugular  spine.  Upon  this  ridge  is  described  the  opening 
of  the  aqueduct  of  the  cochlea.  The  angle  between  the 
squamous  and  petrous  portions  is  occupied  by  the  spinous 
process  of  the  sphenoid  hone.  At  this  point  there  are  two 
canals,  the  one  above,  the  other  below,  separated  by  a  thin 
plate  of  bone;  the  upper  gives  origin  to  the  tensor  tympani 
muscle,  the  lower  is  the  bony  part  of  the  Eustachian  tvbe^ 
and  both  go  to  the  tympanum.  The  cerebral  surface  of  the 
petrous  portion  is  divided  by  a  sharp  ridge,  to  which  is  at- 
tached the  tentorium^  into  an  anterior  bljiA posterior  surface. 
On  the  anterior  or  superior  surface  is  seen  a  depression  for 
receiving  the  Gasserian  ganglion  of  the  fifth  pair  of  nerves. 
Near  this  is  a  groove  leading  to  an  opening  about  the  mid- 
dle of  this  surface,  called  the  hiatus  Fdllopii,  which  leads  to 
the  aqueduct  ofFaUopius,  and  transmits  the  superior  branch 
of  the  Vidian  nerve.  This  surface  is  marked  by  an  emi- 
nence for  the  superior  semirdrcular  canal,  and  by  depressions 
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for  the  convolutioiis  of  the  brain.    Its  fluperior  ridge  con- 
tains a  groove  for  lodging  the  superior  petrosal  sinus. 

The  posterior  surface  has  about  its  centre  a  large  open- 
ing, the  meatiia  auditorivs  inierrma,  which  gives  passage  to 
the  seventh  pair  of  nerves.  It  is  directed  outwards  and 
somewhat  forwards  into  a  short  canal,  at  whose  termina- 
tion there  is  a  transverse  ridge  dividing  it  into  two  parts. 
The  inferior  is  cribriform  and  transmits  the  portio  mollis 
or  auditory  nerve,  while  the  superior  is  a  single  foramen, 
which  leads  to  the  aqueduct  ofFdRofjgms^  and  gives  passage 
to  the  portio  dura  or  this  facial  nerve.  This  aqueduct  cf 
FaUopius  is  a  long  canal  passing  outwards  and  downwards 
behind  the  tympanum  and  terminating  in  the  stylo-mastoid 
foramen.  Behind  the  meatus  internus  is  a  small  orifice^ 
the  aqueduct  of  the  vestibule.  The  base  or  exterior  mar- 
gin of  the  petrous  portion  is  rough,  for  the  attachment  of 
the  cartilage  of  the  ear,  and  at  this  point  is  seen  the/ora- 
nten  auditorium  extenvum  which  leads  into  the  auditory  ca- 
nal, a  tube  about  a  half  an  inch  long  that  takes  a  curved 
direction  downwards,  inwards,  and  forwards,  to  the  mem- 
brana-tympani.  This  canal  is  composed  chiefly  of  what  is 
called  the  auditory  process.  The  petrous  bone  also  contains 
the  organs  of  hearing,  which  will  be  examined  in  another 
place. 

The  foramina  are  twelve  in  number,  10  special  and  2  com- 
mon. The  special  are  the  external  and  internal  auditaryy 
the  stylo-mastoid,  the  mastoid,  the  carotid,  glenoidaly  Eustor 
thian,  VidUm,  aqueductvs  cochhce,  and  vestHndi.  The  com- 
mon are  the  anterior  and  posterior  foramina  lacera. 
The  processes  enumerated  are  six — the  stylrnd,  the  mastmd^ 
the  auditory,  the  vaginal,  the  zygomatic,  and  the  jtigtdar. 
The  structure  of  the  temporal  bone,  in  its  squamous  por- 
tion, is  thin  and  mostly  compact;  the  mastoid  contains 
large  cells,  and  the  petrous  is  considered  next  in  density 
to  the  teeth.  Its  development  takes  place  by  six  points,  viz : 
the  squamous,  mastoid,  petrous,  zygomatic,  styloid,  and 
auditory. 

The  first  osseous  point  is  seen  in  the  squamous  about  the 
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end  of  tbe  second  month;  very  soon  aflervard  the  petroos 
portion  hegins  tooseify ;  in  the  fifth  month  the  mastoid, 
and  the  last  of  all  the  styloid. 
The  squamous,  mastoid,  and  petrous  portions  become  nni- 
,  ted  during  the  first  year.  The  styloid  process  is  not  con- 
nected with  the  petrous  portion  for  several  years  afler  birth, 
and  sometimes  remains  permanently  separate.  Occasion- 
ally it  has  been  found  to  extend,  by  several  pieces,  to  the 
byoid  bone,  thus  forming  the  hyoid  arch.  The  tympanic 
riag  becomes  united  to  the  squamous  portion  about  the  last 
month  of  fcetal  life.  Other  changes  are  obserred  in  the 
after  development  of  the  temporal  bone,  as  in  the  growth 
of  the  mastoid  cells,  the  extension  of  the  meatus  auditorjus 
extemns,  the  enlargement  of  the  glenoid  fossa,  and  the 
filling  up  of  the  irregularities  of  the  petrous  portion.  At 
birth  three  pieces  compose  the  temporal  bone,  viz:  the 
eqnamons  and  zygomatic,  the  mastoid  and  petrous,  and  the 
^mpanic. 

Its  articulatiotts  are  with  five  bones.  "With  the  parietal 
by  the  superior  border  of  the  squamous;  with  the  sphenoid 
by  the  anterior,  and  the  occipital  by  the  posterior  border; 
also  with  the  malar  at  the  zygomatic  suture^  and  the  lower 
jaw  in  the  glenoid  cavity. 

Ethmoid  Bone. — {tOimt,  a  sieve.)  The  situation  of  the 
ethmoid boneisinthelargenotch be-  j^^  ^ 

tween  the  orbitar  plates  of  the  fron-  , 

tal  bona  It  enters  into  the  forma- 
tion of  the  nose,  the  orbit  of  the  eye, 
and  the  anterior  base  of  the  cranium. 
It  receives  its  name  from  its  cribri- 
form or  sieve-like  appearanca  Its 
fima  is  cuboidal.  Its  surfaces  are 
three,  one  s'aperiar  or  cereal,  and 
two  lateral  or  orbital;  there  is  also 
an  inferior,  anterior,  and  apoeterior  portion. 

Fio.  43,  Xthmoid  Bone,  sbowing  va  upper  and  posterior  Tiew.  m  Nasal 
lamella,  h  Cellalar  portiori  or  bod;,  c  Criata-Oalli.  i  CribTiform  plato. 
f  Superior  meatui.  /  Superior  turbinated  bone,  g  Middle  turbinated  bone. 
k  Ov-pUaom.    i  Surbee  for  olfoctor;  neire. 
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^  The  superior  surface  is  tte  cribriform  pkUe.  It  is  of  an 
oblong  shape,  and  perforated  with  many  foramina  for  the 
passage  of  the  first  pair  or  olfactory  nerves.  Along  the 
central  part  of  this  surface  there  is  an  eminence,  the  crista 
gaUi,  to  which  the  falx  major  is  attached.  On  either  side 
of  this  crest  is  a  deep  furrow  for  lodging  the  bulbs  of  the 
olfactory  nerves;  and  at  the  anterior  part  of  this  furrow, 
close  to  the  crest,  is  a  narrow  slit  which  gives  passage  to 
the  nasal  branch  of  the  ophthalmic  nerve.  The  crista 
galli,  at  its  anterior  portion,  projects  into  two  little  pro- 
cesses or  alee  which  connect  it  with  the  frontal  bone. 

From  the  under  surface  of  the  cribriform  plate,  along  the 
middle  line,  descends  the  nfisal  lamella  or  vertical  septum. 
This  is  a  broad  plate  of  bone,  thick  before  where  it  joins  the 
nasal  bones  and  the  nasal  process  of  the  frontal  bone,  thick 
behind  and  above  where  it  unites  with  the  sphenoid,  and 
thin  below  where  it  joins  the  vomer  and  nasal  cartilage. 
Upon  the  sides  of  this  nasal  septum  are  seen  canals  ending 
in  grooves,  some  oblique  and  others  vertical,  for  transmit- 
ting the  olfactory  nerves.  Upon  each  side  of  this  septum 
is  the  roof  of  the  nostril;  and  upon  either  side  are  also  ob- 
served two  irregular  bones,  the  superior  and  middle  turbi- 
nated or  spongy.  Next  to  these  is  a  range  of  cells;  and 
upon  the  outside  of  this  again  an  external  surface,  smooth 
and  plane,  the  os-planum,  and  forming  the  internal 
plate  of  the  orbit  of  the  eye.  The  superior  and  middle 
turbinated  bones  are  very  thin  and  spongy  scrolls  or  curved 
laminsB  of  bone,  the  one  above  the  other — the  upper  con- 
taining the  superior  meatus,  the  lower  having  the  middle 
meatus,  and  being  the  more  curved  and  the  larger  of  the 
two. 

The  ethmoid  cells  lie  between  the  turbinated  bones  and 
the  os-planum  and  unguis,  or  between  the  nasal  and  orbi- 
tal surfaces,  being  bounded  above  by  the  cribriform  plate. 
They  are  twelve  or  fourteen  in  number,  and  are  divided,  by 
a  bony  partition,  into  an  anterior  and  posterior  set.  The 
posterior  communicate  with  the  superior  meatus,  and  are 
small,  and  one  of  the  upper  sometimes  opens  into  the  sphe- 
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Fro.  43— A 


noid  cells.  The 
ajtferwware  more 
numerous  and 
larger;  they  open 
into  the  middle 
meatus,  and  one 
of  the  most  an- 
teriorcells  forms 
a  kind  of  infun- 
dibtdum  which 
opens  aboTe  into 
the  frontal  si- 
nus, and  ends 
below  in  front! 
of  the  maxilla-  ^ 
ly  slnuB  or  an-  , 
trum  Highmori- 
atium.  The  pitu- 
itary membrane 
extends  from  the 
nose,  and  lines 
the  whole  «f  the 
cells.  Its  atruo- 
tare     is    mostly 

compact,  consisting  of  very  thin  brittle  plates  of  bone;  the 
spongy  tissue  is  found  in  the  crista-gaUi  and  turbinated 


Fib.  43,  A  reprManl*  cerebral  nirfoc*  of  the  Sphenoid  Bon«.  1  1  Letter 
wiitg*  or  ala  miDores.  9  3  Upper  extremity  of  greater  wings.  3  £thnu>id 
iplae.  4  Optic  foramaa.  5  Anterior  cliooid  proceu.  6  Posterior  clinoid. 
7  SphcDoidal  fiuura  or  foramen  lacenim  anteriui.  8  ForanieD  rotundum.  9 
Foramen  orale.  10  Foramen  ipinale.  11  Styloid  proceis.  19  Eilernal 
pterygoid  procan.  13  Intemat  pterygoid  procen.  14  Pterygoid  foramen.  15 
Articular  aurfaoe  for  cuneiform  proceai  of  occiput.     16  Bella  turcica. 

Fio.  43,  B  repretenia  the  anterior  and  inferior  surface  of  the  Sphenoid-  a  a 
LcMer  wingi  of  ingrasgias.  b  b  Greater  iringt.  e  ethmoidal  spine,  d  Azjgo* 
proeea*.  «<  Sphenoidal  cells.  // Posterior  clinoid  processes,  gf  Sphaooidal 
fitanra.  k  h  Foraaen  rotuodum.  i  i  CaTitiea  for  ttie  middle  lobe*  of  the 
eerebrum.  j  J  Surface  for  tha  temporal  muscle,  k  k  Styloid  process.  1  I 
External  pterygoid  precen.  m  m  Internal  ptery^id  proceaa.  n  Pterygoid 
e  Articular  lurftce  foe  the  frontal  bone,    p  Sella  turcica. 
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portions.  Its  development  takes  place  from  three  centres  of 
ossification,  one  for  the  middle  septum,  and  one  for  each 
lateral  half.  Ossification  commences  first  in  the  lateral 
portions,  about  the  fifth  month,  (seen  in  the  os-planum 
first.)  The  middle  part  is  not  ossified  till  afber  birth,  and 
the  cells  are  not  complete  till  about  the  fifth  or  sixth  year. 
Before  this  period  they  are  full,  solid,  and  entirely  cartila- 
ginous. It  is  articulated  with  two  bones  of  the  cranium — 
the  frontal  and  sphenoid,  and  11  of  the  face,  viz:  the  2 
superior  maxillary,  2  lachrymal,  2  nasal,  2  palate,  2  inferior 
turbinated,  and  the  vomer. 

Sphenoid  Bone — {o^.b,  wedge.)  The  Sphenoid  bone  re- 
ceives its  name  from  the  manner  in  which  it  is  wedged  jn 
or  surrounded  by  all  the  bones  of  the  cranium.  Its  situa- 
tion is  at  the  base  of  the  cranium,  stretching  transversely 
from  side  to  side.  Its  form  has  been  compared  to  the 
bat,  to  which  there  is  some  resemblance,  when  the  ethmoid 
is  attached.  It  is  divided  into  a  body  and  processes.  The 
processes  constitute  the  wings  and  feet  of  the  bat 

The  body  occupies  the  centre  of  the  bone,  and  presents 
upon  its  anterior  surface  the  aaygoa  procesSy  which  articu- 
lates with  the  superior  end  of  the  vomer.  A  i^mall  groove 
for  vessels  is  seen  on  each  side  of  this  process.  The  poste- 
rior surface  is  flat  and  rough,  For  articulation  with  the 
cuneiform  process  of  the  occipital  bone.  On  the  superior 
surface  there  is  a  deep  cavity  called  the  sella  turcica^  This 
is  perforated  by  foramina  for  the  passage  of  vessels,  and 
lodges  the  pituitary  gland.  It  is  bounded  by  a  thin  plate 
of  bone  which  rises  almost  perpendicularly  at  its  posterior 
part,  and  terminates  in  two  processes  called  the  posterior 
dinoidy  to  which  the  tentorium  is  attached. 

At  the  anterior  part  of  the  sella  turcica  is  an  eminence 
called  the  olivary,  where  is  also  seen  a  groove  marking  the 
course  of  the  optic  nerves.  The  sides  of  the  sella  turcica, 
are  grooved  for  the  internal  carotid  artery. 

From  the  superior  and  outer  extremities  of  the  body, 
proceed  transversely  outwards,  two  long  and  thin  pro- 
cesses called  the  alce^rioreSj  the  lesser  wings  or  apophyses 


BONES  OV  THE  GRANIOC.  193 

o{  Ingrassiaa.  ^  These  end  in  a  point  and  mark  tlie  position 
of  the  fissnre  of  Sylvius,  or  the  division  between  the  ante- 
rior and  middle  lobes  of  the  cerebrum.  These  lesser  wings 
have  processes  projecting  backwards  towards  the  posterior 
cUnoid^  and  sometimes  uniting  with  them,  called  the  anr' 
Urior  dinoid  processes.  These  are  thick  tubercles,  and  have 
in  their  base  a  large  foramen  for  transmitting  the  optic 
nerve  and  ophthalmic  Brtery. 

From  the  posterior  and  inferior  part  of  the  sides  of  the 
body,  proceed  outwards,  upwards,  and  forwards,  the  oto- 
nuiffores  or  greater  wings.  These  processes  present  three 
sur&ces,  an  interior  or  or&t^,  an  eoetemai  or  temporcdy  and 
BJidntemal  or  cerebral.  The  orbited  avrfaoe  or  process  j  assists 
in  forming  the  outer  wall  of  the  orbit,  is  smooth  and  some- 
what square.  The  temporal  sufface  or  process  is  divided  by 
a  transvefse  ridge,  called  the  crest^  into  two  portions,  that 
above  the  crest  helping  to  form  the  temporal  fossa,  that 
below  entering  into  the  formation  of  the  zygomatic  fossa, 
The^  inner  or  cerebral  surface  is  concave,  and  with  the 
temporal  bone,  receives  the  middle  lobe  of  the  cerebrum. 

From  the  junction  of  the  greater  wings  with  the  body, 
descend  the  pterygoid  processes.  Each  process  is  divided 
into  an  external  and  an  internal  plate.  The  ea^temal  plate 
has  the  pterygoideus  externus  muscle  attached  to  its  outer 
side,  and  the  pterygoideus  internus  to  its  inner  side.  The 
internal  pUUe  ends  in  a  curved  hook-like  process,  called  the 
hamtdar  process  J  is  covered  by  a  bursa,  and  over  it  the  tendon 
of  the  circumflexus  palati  muscle  plays.  Between  the  two 
plates  is  the  pterygoidfossay  occupied  by  the  Eustachian 
tube,  and  the  tensor  palati  muscle.  The  space  between  the 
two  pterygoid  plates  at  their  lower  extremity,  is  filled  by 
the  pterygoid  process  of  the  palatine  bone.  Through  the 
base  of  the  pterygoid  process  runs  the  Vidian  canal,  which 
gives  passage  to  the  pterygoid  branch  of  the  fifth  pair  of 
nerves. 

The  angle  between  the  squamous  and  petrous  portions  of 
the  temporal  bone  is  occupied  by  a  process  called,  the  spi' 
nous,  which  projects  from  the  posterior  part  of  each  wing, 
13 


curving  downwardfl  and  outwards.  To  it  are  .attached  the 
internal  lateral  ligament  of  the  lower  jaw^  the  laxator 
tymp(ini,  and.  the  tenaox  or  circumflexuB  palati  nmficles. 

This  bone  has  a,  number  of  foranuna.  Beginning  in  front 
and  proceeding  backwards,  we  observe^  first,  at  the  root  of 
the  lesser  wings;  the  fotumen  cpUoUm  for  the  optic  or  nerres 
of  sight;  second,  the  foramen  rotundumy  in  the  base  of  the 
greater  wing,  where  it  joins  the  body.  This  opens  into  the 
pterygo-maxillary  fossa,  and  transmits  the  superior  max- 
illary nerve.  Behind  it,  about  half  an  inch,  is  the /orcwn«» 
cvcdey  which  gives  passage  to  the  inferior  maxillary  nerve; 
and  a  little  posterior  to  this  again  is  a  small  opening,  the 
forffmen  apmaUj  through  which  passes  the  middle  menin« 
goal  artery.  Between  the  lesser  and  greater  wings  is  a  long 
slit,  the  foramen  lacerum  superiua  or  orbUaley  wide  inter- 
nally, narrow  externally,  and  transmitting  the  third,  the 
fourth,  the  first  branch  of  the  fifth,  and  the  sixth  pair  of 
nerves,  together  with  several  filamenta  of  the  sympathetic 
nerve  and  the  ophthalmic  vein.  Between  the  posterior 
part  of  the  greater  wing  and  the  petrous  portion  of  the 
temporal  bone  there  is  another  slit,  the  foramen  lacerum 
medium;  and  at  the  base  of  the  pterygoid  process,  as  stated, 
the  Vidian  foroffom. 

The  atrvsctwre  of  the  sphenoid  is  cellular  in  the  body  and 
bases  of  the  processes,  compact  every  where  else  At  about 
thie  age  of  ten  years  the  body  is  hollowed  into  cavities  called 
the  sphenoidal  sinuses.  In  front  of  them  are  two  triangular 
pyramidal  bones^  called,  after  their  discoverer,  the  ossapgr- 
amidalia  Wisteriiy  or  the  sphenoidall  turbinaied  bones.  The 
base  of  each  of  these  is  anterior,  and  connects  with  the  eth- 
moidal bone  and  its  cells;  the  apex  is  posterior,  and  unites 
with  the  spihenoidal  sinuses.  These  pyramids  of  Wistar 
ate  found  to  bei  fused  into  the  body  of  the  sphenoid  from 
about  the  fifteenth  to  the  eighteenth  year. 

The  devekpment  of  this  bone  has  been  noticed  to  begin 
from  as  many  as  twelve  points  of  ossification,  viz :  4  for  the 
body,  4  for  the  wings,  2  for  the  pterygoid  processes,  and  2 
for  the  pyramids  of  Wistar.    At  birth  the  sphenoid  is  seen 
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to  consist  of  three  pieces,  via :  1  and  2,  tlie  greater  wings 
and  pterygoid  processes  of  either  side,  and  8,  the  lesser  wings 
and  body  in  a  single  piece.  The  sphenoidal  fi5)ongy  bones, 
or  pyramids  of  Wistar,  belong  also  to  the  latter  piece.  Ossi- 
fication is  noticed  in  the  varions  parts  in  the  following 
order,  viz:  1.  In  the  greater  wing  and  external  pterygoid 
process,  about  the  seventh  or  eighth  week.  2.  Lesser  wings 
and  posterior  body,  at  the  close  of  the  second  month.  3. 
Anterior  body,  at  the  end  of  the  third  month.  4.  The  in- 
ternal pterygoid  plate  has  a  separate  ossific  point,  which  is 
stated  to  unite  with  the  external  pterygoid  about  the  middle 
of  the  fourth  month.  The  centres  for  the  posterior  portion 
of  the  body,  and  those  for  the  anterior  and  lesser  wings,  are 
seen  to  unite  first;  then  the  greater  wings  and  pterygoid 
processes.  The  latter  unite  with  the  body  during  the  first 
year;  the  pyramids  of  Wistar  join  it  about  puberty,  at  which 
time  this  bone  becomes  connected  with  the  ethmoid ;  while 
the  body  of  the  sphenoid  joins  the  occipital  bone  between 
the  eighteenth  and  twenty-fifth  years. 

The  ephenotd  is  articulated  with  all  the  bones  of  the  cra- 
nium and  five  of  the  face,  viz:  the  two  malar,  two  palati, 
and  the  vomer. 

GSNEKAL  RRMARKfl  ON  THB  Cf&ANIUU. 

Under  the  head  of  the  osseous  tissue  the  different  articu- 
lations were  described.  Synartkroeis  was  stated  to  denote 
the  articulation  of  bones  that  have  no  motion,  and  snture 
the  mode  of  union  between  the  different  bones  of  the  cra- 
nium. 

The  oorondlf  the  sagittaly  the  tambdoid,  the  egtiamous^  the 
sphenoidy  and  ethnuyidy  constitute  the  principal  sutures. 
(See  Fig.  Sa) 

The  coronal  suture  connects  the  anterior  edges  of  the  pa- 
rietal bones  with  the  superior  margin  of  the  frontal,  and 
extends  from  side  to  side  over  the  superior  and  anterior 
surface  of  the  cranium. 

The  sagittal  unites  the  parietal  bones  along  the  median 
line,  and  extends,  from  the  superior  angle  of  the  occipital 
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bone  forwards,  to  the  centre  of  the  coronal  satore.  The 
two  extremities  of  this  suture  occupy  the  place  of  the 
anterior  and  posterior  fontanelles. 

The  lambdaidcd  connects  the  posterior  edges  of  the  parietal 
with  the  superior  margin  of  the  occipital  bone^  and  extends 
'  from  the  posterior  end  of  the  sagittal  suture,  on  either  side, 
to  the  mastoid  process  of  the  temporal  bone.  An  extension 
of  this  suture,  under  the  name  of  the  cMUamentam  auturcB 
lambdoidalisy  reaches  as  far  down  as  ihe/oramen  laoerum 
poateriua^  passing  between  the  mastoid  and  petrous  portions 
of  the  temporal  and  the  occipital  bones.  In  this  suture  we 
find  the  ossa  triquetra  or  wormiana. 

The  sphenoid  autwre  is  as  extensive  as  the  very  irregular 
edge  of  the  sphenoid  bone,  connecting  with  it  the  ethmoid, 
frontal,  parietal,  temporal,  and  occipital  bones  of  the  cra- 
nium. 

The  ethmoid  suture  in  the  same  way  surrounds  the 
ethmoid  bone,  uniting  it  with  the  frontal  and  other  bones. 

The  dvarMtera  of  the  cranium  are  thus  given  by  Bichat: 
The  aTUero-poeterior  is  about  five  inches,  and  extends  from 
the  foramen  coecum  in  front,  to  the  internal  occipital  pro- 
tuberance behind.  The  transverse  diameter  is  four  inches 
and  a  half,  and  extends  between  the  bases  of  the  petrous 
portions  of  the  temporal  bones.  The  vertical  diameter  is 
somewhat  less  than  the  transverse,  and  reaches  from  the 
middle  of  the  sagittal  suture  to  the  anterior  edge  of  the 
foramen  magnum. 

SECTION  II. 

BONES  OF  THB  FACB. 

The  Superior  MaxUlary  Bones — (pssa  maaMaria  superir 
ara^  The  superior  maxillary  is  the  principal  and  largest 
bone  of  the  face.  It  enters  into  the  formation  of  the  orbit, 
the  nose,  the  mouth,  and  the  palate.  It  is  situated  so  as  to 
form  the  greater  part  of  the  front  of  the  face.  Its  shape 
is  somewhat  triangular,  though  very  irregular.  -The  two 
taken  together  are  symmetrical,  each  lateral  portion  com- 
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ing  in  contact  npon  the  median  line.    It  is  divided  into 

body  and  processes.    The  hody  presents  five  surfaces  for 

examination.    1,  the  ofUerior  orfadcA;  2,  the  internal  or 

A  rio.  44.  B 


nat(U;  S,  ihe  superior  or  orhU<d;  i,th&  inferior  or  patoHne; 
6,  the  posterior  or  zygomatic. 

The  anterior  surface  m  concave,  and  called  the  canine 
fossa.  At  the  upper  part  of  this  fossa  is  the  infra-orbital 
foramen,  for  transmitting  the  infraorbital  vessels  and 
nerve.  From  the  npper  and  inner  part  of  this  fossa  the 
fiastil  process  of  the  superior  maxilla  arises.  It  ascends 
and  forms  the  side  of  the  nose.  Its  superior  edge  is  ser- 
rated and  articulates  vith  the  frontal  bone.  Its  anterior 
edge  is  smooth  and  unites  with  tbo  nasal  hone  and  the 

Fio.  44,  A  npreMBti  ■nouterviewof  tlieniperlbr  mkxilUof  Ibeleft  ilda. 

•  Oibilu  proccaa.  h  lDfn.«rblt*r  canal.  «  Bituatfon  of  lh«  ot-uDgui*.  i 
Boparior  porUoa  of  Ikohrymal  caiia].  *  ArUeulaUng  «urf>c«  Tor  fhwial  boM. 
/  ArtJcolatiog  poiiuM  with  natal  bone,  g  Anterior  part  of  tb«  floor  of  the 
Doatril.  *t  Point  of  articulation  with  iti  fellow.  (  AlTeoIarproMU.  j  Canine 
fiiaia.    t  AiiicuIaUng  surface  for  tha  malar  bona. 

Tvi.  44,  B  repreienti  en  Inner  Tiew  of  tbe  luperior  maxUla  of  the  left  aide. 

•  Haxillar;  ■inot  or  Antrum  of  HighmoTe.  i  Ductui  ad  nunm.  c  Articular 
pidnt  for  the  frontal  bone,  i  Artieulu  edge  for  the  nasal  bone,  t  Burftoe 
for  tbe  nual  cartilage.  /  Anterior  point  of  tbe  floor  of  tbe  noatril.  g  Artio- 
■leting  aurface  for  tbe  bone  of  the  right  tide,  k  Foramen  Inclsiviun.  i  Palk- 
UMproeeai.  j  ArUoabtlDgedge  fbr  (bepalatebone.  t  Anterior  acUculatiof 
ridge  for  inferior  Inrbiu^ed  bone,  f  Articular  lurfaee  for  the  palate  bona 
behind.  a>  Surface  far  the  natal  portion  of  tbe  ptlate  bone.  «  Surface  Ibr 
the  orbitar  plete  of  the  palate  bone,    t  Termlnatioii  of  naial  duot. 
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alar  cartilage.  The  poBterior  is  ronnd^  and  forms  the  inner 
border  of  the  orbit,  and  immediately  posterior  to  this  bor- 
der is  a  deep  groove^  the  Icuihrifmalfossay  for  the  nasal  duct 
Its  anterior  surface  has  the  orbicidaria  pcdpebarum  and 
levcUor  labii  superioris  aJUeque  naai  muscles  attached  to  it 
Its  internal  surface  forms  part  of  the  nares.  The  canine 
fossa  is  bounded  externally  by  a  rough,  serrated  surface, 
the  mcilar  process y  which  is  concave  and  smooth  behind  for 
receiving  the  temporal  muscle. 

From  between  the  nasal  and  malar  processes,  and  pro- 
jecting backwards,  so  as  to^  form  the  floor  of  the  orbit,  is 
the  superior  or  orbital  surfp/oe  or  process.  This  surface  has 
a  triangular  form;  its  base  is  internal  and  connected  with 
the  unguiform,  ethmoid,  and  palate  bones.  Its  posterior 
border  helps  to  form  the  spheno-maxiSary  fisswe.  Its  e2>- 
terml  unites  with  the  malar  bone,  and  its  middle  surface 
is  channeled  into  a  canal,  the  ivfrororbital  caml^  which 
terminates  in  the  infranyrbital  forarnen.  This  process  is  a 
very  thin  plate  of  bone  forming  the  roof  of  the  antrum  as 
well  as  the  floor  of  the  orbit.  The  infra  orbital  canal,  at 
its  anterior  part,  divides  into  a  smaller  canal,  the  aiUerior 
dentaly  which  descends  in  the  anterior  wall  of  the  antrum 
to  the  anterior  alveoli.  ** 

The  posterior  surface  of  the  superior  maxillary  bone  is 
posterior  and  below  the  orbital.  Its  most  prominent  feature 
is  the  tuberosity y  which  is  larger  in  the  young  subject,  as  it 
then  contains  the  last  molar  tooth,  and  has  three  or  four 
small  foramina,  called  the  posterior  dental  canalsy  which 
lead  to  the  posterior  alveoli,  and  transmit  to  the  molar 
teeth  the  posterior  dental  nerves  and  arteries.  The  infe- 
rior portion  of  the  tuberosity  presents  a  rough  surface  for 
articulation  with  the  palate  bone,  and  above  and  to  the 
inner  side  of  this  point  of  articulation,  is  a  smooth  canal, 
which  forms  a  portion  of  the  posterior  palatine  canal. 

The  inferior  ox  palatine  surfa/oe  of  the  upper  jaw  consti- 
tutes the  floor  of  the  nostrils  and  the  roof  of  the  mouth, 
which  corresponds  in  situation  to  the  inter-maxillary  bones 
of  inferior  animals. 
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To  the  practical  dentist,  Mr.  Kasmyth  uses  the  follow* 
ing  strong  language  in  reference  to  these  bones:  ^^ These 
bones  serve  most  importantly  to  render  the  npper  jaw 
pliant  during  the  actions  of  the  mouth  in  the  early  years 
of  life,  and  they  are  also  of  high  account  in  promoting  by 
their  growth  the  latitude  necessary  for  the  proper  arrange- 
ment of  the  teeth.  As  a  means  also  of  preventing  concus- 
sion of  the  teethy  they  are  valuable  accessories  in  the 
mechanism  of  the  mouth/'  He  thus  describes  their  anat* 
omy :  '^In  the  foetal  skull,  at  the  point  of  junction  of  the 
posterior  with  the  middle  third  of  the  foramen  incisivum, 
a  fissure  may  be  observed,  which  passes  upwards  into  the 
anterior  palatine  canal  on  each  side,  and  may  be  traced 
onwards  to  the  floor  oi  the  nasal  cavity.  Having  reached 
the  latter  situation,  it  inclines  obliquely  backwards  and 
outwards  for  the  distance  of  about  a  line,  and  then  bends 
forwards  and  upwards  for  a  space  of  two  or  three  lines  to 
the  base  of  the  nasal  process  of  the  superior  maxillary 
bone,  terminating  upon  the  latter  at  one  or  two  lines  below 
the  ridge  for  the  inferior  turbinated  bone.  If  the  foramen 
incisivum  be  again  examined,  another  fissure  will  be  ob- 
served on  the  oral  surface  of  the  palate,  passing  directly 
outwards  to  the  alveolus  of  the  canine  tooth,  and  curving 
gently  backwards  in  its  course.  The  portion  of  bone  which 
lies  anterior  to  these  fissures  on  each  side,  and  which  sup- 
ports the  incisor  teeth,  is  the  inter^maaittary  bone.''* 

This  surfitoe  is  also  called  the  palatine  process  of  the 
superior  maxillary  bone.  It  is  smooth  and  concave  above, 
where  it  forms  the  nares,  and  rough  below  where  it  forms 
the  mouth.  Its  anterior  boundary  is  very  thick,  and  con- 
stitutes the  alveolar  arch  and  proceasea. 

This  arch  has  eight  conical  cavities  for  the  teeth,  and 
when  united  with  its  fellow,  completes  the  circle  and  con- 
tains sixteen  in  alL  The  cavities  are  separated  by  parti- 
tions of  dense  cellular  tissue,  and  have  their  shape  corre- 
sponding to  the  variety  of  teeth  they  accommodate.  The 
walls  of  these  cavities  form  the  alveolar  processes.    The 

*  Nasmyth's  late  Researches. 
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alvedus  of  the  central  incisor  has^  according  to  Mr.  Kasmyth, 
the  septum  between  it  and  its  fellow  twice  as  thick  as  that 
of  the  other  teeth;  its  antero-posterior  diameter  one-third 
greater  than  at  the  sides,  and  its  lateral  diameter  one  third 
greater  in  front  than  behind.  Its  anterior  wall  is  so  thin 
as  to  be  sometimes  incomplete. 

The  alvedvs  of  the  latefi^al  incisor  has  less  depth  than  the 
central,  its  septum  between  the  latter  is  not  so  thick  as 
between  it  and  the  canine,  its  posterior  wall  is  thicker  than 
the  anterior,  and  its  antero-posterior  diameter  is  greater 
than  the  lateral. 

The  alvedus  of  the  canine  ascends  above  the  level  of  the 
roof  of  the  mouth,  and  is  the  deepest  of  all  the  alveoli ; 
it  corresponds  to  the  anterior  wall  of  the  maxillary  sinus, 
is  of  oval  form  as  the  incisors,  and  has  its  antero-^posterior 
diameter  about  one  tenth  greater  than  the  latter,  and  look^ 
ing  backwards. 

The  alveolus  of  the  first  bicuspid  has  its  inferior  part 
partitioned  into  two  cavities  for  the  roots,  the  external 
being  the  larger,  while  its  middle  is  found  narrowed.  Its 
depth  is  equal  to  the  second  bicuBpid,  but  not  so  great  as 
the  canine,  and  the  septum  between  it  and  the  latter  is  not 
so  great  as  that  separating  it  from  the  second  bicuspis. 

The  alveolus  of  the  second  bicuspis  is  not  narrowed  in  its 
middle  as  the  latter,  nor  divided  by  a  middle  septum  into 
cavities,  and  its  form  is  oval. 

The  (dvedus  of  the  first  molar  is  divided  into  three  cavi- 
ties, two  of  which  are  external,  the  other  internal ;  the  in- 
ternal is  the  largest,  and  the  posterior  external  the  smallest, 
hence  a  rule  of  practice  for  entering  the  antrum,  founded 
upon  the  size  and  direction  of  these  cavities,  always  is  to 
select  the  internal  or  anterior  external  cavity  for  this  pur- 
pose; the  internal  cavity  occasionally  looks  to  a  division  of 
itself,  and  is  sometimes  found  to  communicate  with  the  pos- 
terior, in  which  case  only  one  root,  strong  and  broad,  is  seen 
instead  of  two.  This  alveolus  is  not  unfrequently  found  to 
open  into  the  antrum,  on  which  account  it  is  regarded  as 
the  most  suitable  one  for  perforating  the  antrum  of  High- 
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more^  as  well  as  presenting  the  most  dependent  position  of 
this  sinus,  though  the  antrum  may  be  entered  from  the 
alveolus  of  either  the  second  or  first  bicuspis,  but  the  direo- 
tion  would  have  to  be  obliquely  backwards. 

The  alveoli  of  all  the  molar  teeth  present  the  triple  divis- 
ion for  its  roots,  which  latter  sometimes  very  much  diverge, 
and  then  again,  on  the  contrary,  greatly  converge,  so  much 
as  sometimes  to  present  the  appearance  of  a  single  root 
Either  too  great  divergence  or  convergence  of  the  roots 
offers  difficulties  to  extraction,  and  especially  so  when  a 
portion  of  the  alveolus  is  embraced. 

The  posterior  edge  of  the  palatine  process  is  thin  and 
serrated  to  join  the  palate  bone — internally  it  is  thick  where 
it  unites  with  its  fellow — and  at  the  anterior  part  of  this 
union  is  the  anterior  palatine  canaly  which  opens  superiorly 
into  the  nostrils  by  two  foramina,  and  inferiorly  on  the 
mouth  by  one,  the  foramen  incisivum. 

At  the  place  of  junction  of  the  palatine  processes,  the 
upper  edge  in  the  nares  is  raised,  and  ccJled  the  nasal  crests 
which  receives  the  inferior  border  of  the  vomer.  This  crest 
projects  forwards  and  forms  the  nasal  spine,  between  which 
and  the  nasal  process,  the  bone  is  rounded  and  concave, 
forming  the  anterior  nares. 

The  internal  or  nasal  surface, — The  nasal  surface  presents 
a  very  large  opening  situated  between  the  middle  and  lower 
turbinated  bones,  and  leading  into  a  cavity  called  the 
amtrum  Highmorianum^  or  maxillary  sinus.  This  sinus  is 
of  a  triangular  or  pyramidal  shape,  the  base  looking  to  the 
nose,  the  apex  to  the  malar  process.  It  is  bounded  above 
by  the  orbitar  process  of  the  superior  maxillary  bone,  form- 
ing its  roof,  below  by  that  portion  of  the  alveolar  arch  cor- 
responding to  the  first  and  second  molar  teeth,  constituting 
the  floor ;  in  front  by  the  canine  fossa,  and  behind  by  the 
tuberosity.  Its  shape  and  size  vary  much  in  different 
bones.  It  is  lined  by  the  pituitary  membrane  of  the  nose. 
Its  opening  in  the  natural  skeleton  is  much  contracted  by 
the'  ethmoid  and  lachrymal  bones  above  and  in  front,  by  the 
inferior  spongy  below,  and  the  palate  bone  behind.    This 
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opening,  says  Mr.  Nasmjth,  ^^  presents  much  variety,  both 
in  direction  and  position,  sometimes  looking  obliquely  for- 
wards, at  others  obliquely  backwards,  and  being  sometimes 
in  the  anterior  and  sometimes  in  the  posterior  portion  of 
the  nasal  process."  It  is  stated  to  be  about  the  diameter  of 
a  crow  quill,  and  when  deprived  of  the  soft  parts,  to  measure 
from  thirty  to  forty  lines  in  circumference.  The  mucous 
membrane  also  diminishes  the  opening.  The  antrum  has 
its  cavity  sometimes  divided  by  septa  into  cells.  Its  roof  haa 
the  infra-orbital  canal  running  along  it,  and  terminating 
in  the  infra-orbital  foramen.  This  roof  is  very  thin,  and 
readily  allows  tumors  of  the  antrum  to  project  into  the 
orbit  The  floor  has  but  a  thin  partition  between  the  roots 
of  the  teeth  and  this  cavity,  so  thin  indeed  in  some  cases, 
that  the  apices  of  the  molar  teeth  are  seen  to  project  into 
the  sinus,  and  hence  this  is  here  regarded  as  the  most  eli- 
gible  spot  ibr  puncturing  the  antrum^  and  drawing  off  any 
purulent  collections  it  may  contain.  By  some,  the  alveolus 
of  the  canine  tooth  is  thought  most  convenient  for  entering 
the  maxillary  sinus. 

The  anterior  and  posterior  walls  of  this  sinus  contain 
the  anterior  and  posterior  dental  canals,  for  transmitting 
the  dental  nerves  and  vessels.  The  opening  of  the  antrum 
communicates,  by  one  or  two  small  oblique  orifices,  with 
the  middle  meatus  of  the  nose,  and  anterior  to  it  is  the 
fnnnel-shape  tube,  the  infundibiUumy  connecting  with  the 
frontal  sinus  and  anterior  ethmoid  cells. 

The  foramina  in  each  superior  maxillary  bone  are  six  in 
number — 2  proper  and  4  common.  The  proper  are  the 
in/rorcrbital  and  foramen  indeivunu  The  conmion  are  the 
foramefn,  of  the  antrum^  the  posterior  pcdcUiney  the  anterior 
narea,  the  opening  into  the  nasal  or  lachrymal  duct^  and 
the  8phefM>-maMllary  fissure. 

The  number  of  processes  is  eight,  viz:  the  orbital,  nasal, 
the  tuberosity,  the  alveolar,  malar,  palatine,  the  nasal 
spine,  and  the  nasal  crest. 

The  structure  of  the  upper  maxillary  is  thick  and  cetlu- 
lar  in  its  processes,  and  very  thin,  but  compact  about  the 
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antroiD,  and,  thoagli  the  largest  of  all  tlie  bones  of  the  face, 
IB  nererthelese  esceedingl7  light,  on  account  of  the  great 
size  of  the  antrum. 

Its  devdopmetU  is  not  agreed  on  among  anatomists.  Six 
centres  of  ossification  are  enumerated,  viz:  one  for  the 
hodj  and  one  for  each  of  the  procefises,  nasal,  malar  and 
palate,  and  tvo  for  the  alveoli.  Ossification,  however,  ^ 
begins  verj  early,  about  the  end  of  the  first  or  beginning 
of  the  second  month  of  fcetal  life,  in  the  alveolar  arch. 
The  anterior  palatine  portion  remains  distinct  for  two  or 
three  years,  and  is  called  the  oe^nasiman  or  inter-maxillary^ 
and  represents  the  permanent  condition  in  some  of  the  in- 
ferior animals.  At  birth  this  bone  has  great  transverse 
breadth,  but  little  height,  owing  to  the  floor  of  the  orbit 
and  the  alveolar  arch  coming  so  close  together,  which  is, 
however,  gradually  remedied  by  the  enlargement  of  the 
antrum  or  maxillary  sinus. 

Its  artictdationa  are  with  two  of  the  cranium,  the  frontal 
and  ethmoid,  and  seven  of  the  face,  viz:  the^late,  the 
malar,  nasal,  lachrymal,  inferior  turbinated,  vomer  and 
its  fellow. 

Palate   Bones — (ossa 
pakUi)    The  siiuation  of  *  Pw-  «■ 

the  palate  bones  is  at 
the  posterior  part  of  the 
nares.  They  contribute  to 
form  the  floor  of  the  or- 
bit, the  side  of  the  nose, 
and  the  palate.  They  are 
symmetrical  The/ormis  . 
irregular,  though  it  has 

Fio.  45,  A  repreteoU  a  poiUrior  tiew  of  the  Ptlite  Bone,  a  Nutl  surfaM 
of  horizoQlal  plate,  t  NuU  lurfaoe  of  McendiDg  plate,  d  ArticuUUng 
border  for  iti  fellow,  e,  k,  t  Pterjgoid  procMi.  /  Proceas  fomad  bj  junc- 
tion with  iti  fellow,  g  Horizootal  artieulating  ridge  for  inferior  turbingled 
bone,    k  Spbeno  palatine  foramen.    1  Orbital  process,   j  Sphenoidal  prtJceM. 

Fio.  45,  B  repraientt  asccDding  plate  of  Palate  Bone,  on  its  sphcno-masU- 
larj  surface,  a  Articulating  surface  with  supericr  maiillarj  bone,  b  Post»- 
rior  palatine  canal,  c  Spbeno^MJatioe  foramen,  d  8pbeDoinaxiUu7  tiet. 
(  Orbital  faoe.  /Muillar;  face,  r  Sphenoidal  procen.  t '  Pleijgoid  process. 
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some  resemblance  to  the  letter  L.  The  palate  bone  is 
divided  into  two  portions^  the  horizontal  or  palatine  and  the 
vertical  or  nasal  portion.  The  horiiumtal  portion  is  quadri- 
lateral,  and  forms  the  posterior  part  of  th^  hard  palate.  Its 
upper  surface  is  concave  from  side  to  side,  and  forms  the 
posterior  nares,  and  where  it  unites  with  its  fellow  there 
is  a  crest  to  connect  with  the  vomer.  This  crest  continues 
backwards  into  a  projecting  process,  constituting  the  jpos^ 
rior  nasal  spine,  to  which  the  azygos  uvulae  muscle  is  at- 
tached. The  lower  surface  of  the  horizontal  plate  is  rough 
and  completes  the  arch  of  the  palate.  Its  anterior  edge  is 
serrated  obliquely  and  rests  upon  the  palatine  process  of 
the  superior  maxillary.  Its  posterior  edge  is  thin  and  con- 
cave and  gives  attachment  to  the  velum  palati. 

The  vertical  or  nasal  plate  rises  perpendicularly  from  the 
horizontal,  and  is  thin  and  broad;  it  presents  two  surfaces, 
an  external  and  internal,  and  two  edges,  an  anterior  and 
posterior.  The  external  surface  is  uneven  and  rough  in 
front  where  it  unites  with  the  superior  maxillary.  It  is 
grooved  into  a  canal — ^the  posterior  palatine  canal — ^for  the 
passage  of  the  palatine  vessels  and  nerves.  This  canal  is 
bounded  in  front  by  the  tuberosity.  The  inner  or  nasal 
surface  is  divided  by  a  transverse  ridge  to  which  the  infe- 
rior turbinated  bone  is  articulated.  This  ridge  has  a  de- 
pression above  and  below  it;  the  upper  corresponds  to  the 
middle  meatus,  the  lower  to  the  inferior  meatus  of  the  nose. 
At  the  point  of  junction  of  the  nasal  with  the  horizontal 
plate  is  the  pterygoid  process  or  tvberosity.  It  is  thick,  and 
wedge-shaped,  and  occupies  the  space  at  the  lower  part, 
and  between  the  two  plates  of  the  pterygoid  processes  of 
the  sphenoid  bone.  It  presents  three  surfaces,  two  lateral 
uniting  with  the  pterygoid  plates,  and  one  posterior  and 
concave  forming  part  of  the  pterygoid  fossa.  One  or  two 
small  foramina  perforate  this  process  from  the  palatine 
canal.  At  the  superior  extremity  of  the  nasal  plate  are 
seen  two  processes^  the  orbital  and  sphenoidal.  The  orbital 
is  anterior  and  the  larger  of  the  two ;  it  is  triangular  and  is 
situated  in  the  most  posterior  part  of  the  floor  of  the  orbit, 
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and  is  united  by  its  internal  edge  to  the  ethmoid,  by  its 
anterior  edge  to  the  superior  maxillary,  and  by  its  posterior 
to  the  sphenoid  bone.  The  sphenoidal  process  is  smaller, 
and  posterior  to  the  orbital.  Its  external  lateral  surface 
assists  in  forming  the  spheno-maxillary  fossa;  its  internal 
helps  to  form  the  nares,  and  its  superior  articulates  with 
the  sphenoid  bone.  Both  of  these  processes  are  cellular 
and  communicate  wjth  the  cells  of  the  sphenoid-  and  eth- 
moid. They  are  separated  by  a  large  opening,  the  ^pAeno- 
paUUine  foramen^  which  gives  passage  to  the  aph&no-palaJtvne 
nerve  and  artery. 

The  palate  bone  has  four  foramina,  one  proper  and  three 
common.  The  posterior  palatine  is  the  proper,  and  the 
spheno-palatine,  the  pterygo-maxiUary  canal,  and  the 
spheno-maxillary  fissure  are  the  common. 

Its  processes  are  seven  in  number,  the  nasal,  palate, 
pterygoid,  orbital,  sphenoidal,  posterior  nasal  spine  and 
crest  Its  strtidure  is  mostly  compact  and  thin,  except  in 
the  processes.  Its  devdqpmerU  is  by  a  single  centre  of  ossi- 
fication, about  the  middle  of  the  second  month,  at  the  point 
of  union  of  the  horizontal  and  vertical  plates.  It  is  arUcu- 
Toted  with  the  sphenoid  and  ethmoid  of  the  cranium,  and 
with  four  of  the  face,  the  superior  maxillary,  vomer,  infe- 
rior turbinated,  and  its  fellow. 

MakiT  Bones — {osaormalarum^   The  malar  or  cheek  bones 
are  in  pairs,  and  occupy  a  prominent  aUuotion  on  each  side 
of  the  &ce,  at  the  outer  and  under  portion      Fio.  4S. 
of  the  orbit    Their  form  is  quadrilateral. 
The  external  surface  of  each  is  convex,  and 
has  one  or  more  small  foramina  for  the  passage^ 
of  vessels  and  nerves,  and  also  has  the  orbicu- 
laris palpebrarum  covering  it  From  the  upper 
part  of  this  bone  ascends  the  superior  or  external  orbital 
process  to  join  the  frontal  bone.    From  its  inner  portion 

Fia.  46  reprewDti  in  intenia]  Tiew  of  the  right  Malar  Bone,  a  Superior  or 
external  orbital  process  to  Join  the  frontal  bone.  6  Orbitar  prooess.  e  Malar 
foramina,  d  Maxillary  proeesi.  e  Lower  edge  of  the  malw  bone,  f  Zygo* 
aatie  process,   g  Posterior  concare  surface,    h  External  edge. 
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is  the  TimoMoiry  proceea  which  articulates  with  the  maxil- 
lary bone. 

From  between  these  two  processes  the  bone  is  smooth 
and  round,  and  forms  about  one  third  of  the  lower  and 
outer  margin  of  the  prbit.  From  this  margin  there  projects 
backwards  into  the  cavity  a  thin  plate  of  bone  called  the 
internal  orbital  process.  This  process  joins  the  sphenoid 
and  superior  maxillary  bones,  and  is  notched  posteriorly 
where  it  bounds  in  front  the  spheno-maxillary  fissure.  The 
lower  margin  of  the  cheek  bone  has  the  masseter  muscle 
attached,  and  from  its  posterior  end  proceeds  the  zygomatic 
process^  upon  which  rests  a  similar  process  from  the  tem- 
poral bone.  The  internal  or  posterior  surface  is  concave 
and  smooth,  and  forms  part  of  the  temporal  fossa.  The 
structure  is  thick  and  cellular,  having  a  delicate  compact 
covering. 

The  development  is  from  a  single  point  of  ossification, 
commencing  about  the  latter  part  of  the  second  month.  It 
is  ariiculaied  with  four  bones,  L  e.  frontal,  sphenoid,  tem- 
poral, and  superior  maxillary. 

Ixxchryrnal  or  Unguiform  Bones^  (fissorunguis^  The  Icuh^ 
rymal  or  tear  bones  are  two  in  number,  and  situated  at 
A.  Pio.  47.  B.  the  anterior  and  inner  portion  of  the 
j^  orbit  Their  form  is  oval,  and  present 
an  outer  or  orbital  surfia^ce,  which  is 
smooth  and  forms  a  portion  of  the  in- 
ner orbit.  At  the  anterior  part  of  this 
surface  is  a  vertical  ridge,  within  which  is  a  deep  groove,  to 
unite  with  a  corresponding  one  in  the  posterior  part  of  the 
nasal  process  of  the  superior  maxillary,  constituting  the 
upper  portion  of  the  nasal  duct  and  lodging  the  lachrymal 
sac.  The  internal  or  nasal  surface  is  rough  and  covers  the 
anterior  ethmoid  cells. 

Fio.  47,  A  repreeenta  right  side  of  os-unguis  or  Lachrynud  Bone,  upon  the  or- 
bttar  or  outer  aspect  1  Upper  mttrgiu.  d  Posterior  maigin.  3  Veitical  ridf^B. 
4'  Inferior  mergin.    5  Anterior  marg^. 

Fio.  47,  B  represents  the  inner  aspect  of  the  same  bone.  13  4  5  Show 
the  same  points  as  in  A.    The  Tertical  groore  is  seen  in  this  figure. 
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The  atTudwre  of  these  bones  is  entirely  compact,  very 
thin,  tranB|>ftreDt>  and  among  the  most  hrittle  of  all  the 
hoses.  The  develapmettt  of  each  bone  is  by  a  BiTtgle  point 
of  ossification,  which  is  said  to  be  completed  at  the  begin- 
ning of  the  third  month.  The  articuUUvne  are  with  four 
bones,  i.  e.  two  of  the  cranium  and  two  of  the  face.  By  its 
superior  and  posterior  edges  it  is  united  to  the  frontal  and 
ethmoid,  and  by  its  inferior  and  anterior  edges  to  the 
Buperior  maxillary  and  lower  turbinated  bone. 

Naacd  Bonea — (oaso-na^t.)  The  bones  of  the  nose  are 
aituated  between  Uie  nasal  processes  of  the  superior  maxil- 
lary, and  below  the  frontal.  They  are 
two  in  number,"  and  meet  along  the 
median  line,  so  as  to  form  an  arch  g 
called  the  bridge  of  the  nose.  This 
arch  is  thick  and  narrow  above,  where 
it  joins  the  frontal  hone,  and  thin  and 
expanded  below  where  it  connects  with 
the  cartilage.  The  external  surface  ie 
convex  and  covered  by  the  pyramidalis 
and  compressor  nasi  muscles.  The  internal  surface  is  con- 
cave and  receives  the  nasal  branch  of  the  ophthalmic  nerve. 

The  airucture  of  the  nasal  bones  consists  of  two  compact 
tables,  with  intervening  diploa  Their  devdc^iment  takes 
place  by  a  single  point  of  ossification  about  the  end  of  the 
second  month.  The  articulation  is  with  four  bon^  L.  e. 
the  frontal  and  ethmoidal  of  the  cranium,  and  the  superior 
maxillary  and  its  fellow  of  the  &ce. 

It^erior  Turbinated  Bonea  —  (psaa  iwrbinata  tn/mora.) 
(Fig.  49.)  The  inferior  turbinated  or  spongy  bones  are 
Bvtaated  at  the  lower  and  outer  part  of  the  nares.    Their 

Tta.  48,  B  nprewDts  to  uiUrior  view  of  tlia  dimJ  bonei.  ■  Inferior  ex- 
tKinitj.  h  ArticulBtlng  iurfao«  for  lU  fellow,  a  Articulating  edge  for  Hie 
•aparior  maxlUuy  bi»«.  i  Groore  on  iDoer  side  for  nattl  aem.  (  Artieu- 
btbis  border  for  fronUl  Iwie.  /  Fonnneo  for  nutrlUoui  uterj. 

PlM.  48,  ArqpreMnti  apotterior  *tew  of  DualbooM.  a  Infoior  extrettttj 
\  ArticolAtitig  margin  for  Hi  fellow,  c  ArticolftUng  mugin  for  loperior 
Miiill*  '  Qroore  tor  inteniil  ntml  tMrre.  «  Artieokr  border  for  froBtal 
boa*.   /  LowwportloD  of  ftoeTeftKthenauliMm. 
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greater  length  extends  from  before  backwards.  They  are 
two  in  number  and  have  an  irregfdar /(yrnu  Each  presents 
Fio.  49.^         two  surfiwjes,  an  internal  or  convex, 

and  external  or  concave.  The  superior 
edge  is  united  to  the  maxillary  and 
palate  bones  by  their  transverse  ridges, 
and  from  it  ascends  a  small  pyramidal  process  connecting 
with  the  unguis  to  complete  the  nasal  duct.  The  inferior 
edge  is  free  and  rolled  outwards.  The  anterior  point  forms 
the  inner  wall  of  the  lower  orifice  of  the  nasal  duct  The 
Btructare  is  thin,  brittle,  and  filled  with  small  pores.  The 
deodopment  is  by  a  single  point  from  the  centre,  commen- 
cing about  the  fifth  month  of  foetal  life.  The  artickdcUums 
are  with  four  bones,  the  superior  maxillary,  the  lachrymal, 
the  ethmoid  and  palate. 

Vomer — (the  ploughrshare.)    The  vomer,  a  single  bone,  so 
called  from  its  supposed  resemblance  to  the  plough-share, 

or,  more  properly,  the  coulter  of  the 
Fio.  50.  plough,  is  situated  on  the  median  line 

80  as  to  divide  the  nares.  It  has  two 
surfaces,  which  are  lateral,  and  covered 
by  the  pituitary  membrane,  and  four 
edges,  a  superior,  an  inferior,  an  anterior,  and  a  posterior. 
The  superior  is  thick  and  hollow,  and  receives  the  azygos 
process  of  the  sphenoid  bone.  The  inferior  is  long  and  united 
to  the  palatine  crest  of  the  superior  maxillary  and  palate 
bones.  The  anterior  edge  is  grooved  to  receive  the  middle 
septum  of  the  ethmoid  bone  and  nasal  cartilage ;  while  the 
posterior  is  sharp  and  divides  the  nares  behind.  Its  atruo- 
ture  is  compact,  thin,  and  transparent.  Its  development  is 
from  a  single  point,  commencing  about  the  end  of  the 
second  month,  at  its  lower  portion.    Its  articidcUum  is  with 

Fio.' 49  represents  the  maxillaiy  or  outer  aspect  of  the  right  Turbinated 
Bone.  1  2  Posterior  and  anterior  angles  of  the  turbinated  bone.  3  Lachiy- 
mal  process.  4  Maxillary  process.  5  Lower  margin.  7  Cunred  portion  of 
the  maxillary  process.  , 

Fio.  50  represents  the  Tomer  in  profile.  1  3  Superior  e^»  3  Anterior 
e^,  4  Inferior  edge  of  Tomer.    6  Lateral  surface.  ^ 
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six  bonea,  i.  e.  the  sphenoid,  ethmoid,  two  upper  maxillBry, 
and  two  palate. 

Ir/erior  MaxiUary  Bone — (oa  maaiQlwre  irtfmua.) — The 
inferior    uiaxiUa,    or    lower  i»,o.  51. 

jaw,  is  aittioted  at  the  lower  , 

part  of  the  face,  occupying  the 
front  and  sides,  and  extending  --  \ 
08  far  back  as  the  base  of  tlie^L  ) 
Bkall.  Its/orm  is  semi-circu-  V  ;  ,. 
lar,  and  consists  of  a  body  and  \  ' 
two  extremities.  The  body 
forms  the  central  and  lateral 
portions.  The  central  portion 
is  prominent,  known  as  the  chin,  and  has  a  vertical  ridge 
along  its  median  line,  the  A^^Aysia  mewii,  which  denotes  the 
original  separationof  this  bone  into  two  symmetrical  parts. 

The  anterior  surface  of  the  chin  often  presents  a  trian- 
gular shape,  the  base  below  having,  at  either  end,  a  promi- 
nent process,  while  the  apex  is  above.  On  either  side  of 
the  symphysis  is  a  depression  for  the  origin  of  the  deprea- 
8or  labii  inferioria  muscle;  and  external  to  this  is  an  ob- 
lique opening,  the  anterior  mental  foramen,  through  which 
come  out  the  inferior  dental  nerve  and  artery.  On  the 
posterior  part  of  the  chin  the  surface  is  concave,  except  in 
the  middle  line  of  the  symphysis,  where  is  seen  a  chain  of 
eminences.  To  the  npper  one  of  these  is  attached  the  fre- 
num  lingvM,  to  the  middle,  the  genio-kyoglossi,  and  to  the 
lower,  the  genio-hyoidei  muscles.  On  either  side  of  this 
middle  line,  and  at  the  upper  part,  are  two  depressions  for 
the  sublingual  glands,  and,  at  the  lower  part  likewise,  de- 
pressions for  the  digastric  muscles.  The  lateral  portions 
take  a  direction  outwards  and  backwards;  on  their  exter- 

Fia.  51  represent!  tb«  inferior  Maxillary  Bone,  a  Bodj ;  (  Ramus ;  e  Sjm- 
phjrito  meoli;  d  Alreoiar  process ;  1  Anterior  mental  roramen ;  /Bajej; 
Groove  for  the  faeial  artery ;  Jk  Angle ;  t  Posterior  portion  of  rid^  for  (lie 
■njlo-hyoid  muscle ;  j  Coronoid  process ;  k  Condjle ;  I  Neck  of  Condjloid  pr»- 
cess;  m  Posterior  mental  foramen ;  itaGroorefor  inferior  tnazillarj  neire ; 
0  Molar  teeth ;  p  Bicuspid  teetbi  ;  r  Middle  and  lateral  incisors. 
14 
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nal  surface  is  au  oblique  ridge  running  backwards  and 
upwards  to  the  root  of  the  coronoid  process,  to  which  is 
attached  the  d&pre880T-<mgvli  oris  and  jplatzama  in  front, 
and  the  masaeter  muscle  behind. 

On  the  internal  surface  is  also  an  oblique  ridge,  called 
the  myMiyoid  ridgey  which  gives  attachment  to  the  mylo- 
hyoid muscle  in  front,  and  the  superior  oonstriator  of  the 
pharynx  and  intermaxillary  ligament  behind.  Beneath 
this  ridge  is  a  groove  for  the  mylo-hyoid  nerve,  and  below 
this  an  oblong  depression  for  the  sub-maxillary  gland. 
The  lower  border  of  the  jaw,  called  the  base,  is  thick  and 
rounded.  The  upper  border  is  the  alveolar  arch,  having 
its  alveolar  processes  and  cavities  corresponding  to  the  va- 
riety of  teeth  they  receive.  The  alveolar  cavity  of  the  mid' 
die  incisor  has  its  antero-posterior  diameter  the  broadest, 
and  thfe  septum  between  it  and  its  fellow  thicker  than  that 
separating  it  from  the  lateral.  The  alvedus  of  the  lateral 
incisor  has  its  opening  wider  in  front  than  behind,  and  is 
described  as  being  indented  on  its  outer  side.  Its  anterior 
wall  is  a  little  convex,  the  posterior  concave,  and  its  late- 
ral septa  thicker  behind  than  in  front. 

The  alvedus  of  the  canine  is  found  to  be  larger  than  that  of 
either  the  incisors  or  bicuspids.  Its  form  is  conical,  with  the 
sides  compressed  and  presenting,  laterally,  a  depression  cor- 
responding to  the  root  of  the  tooth.  Its  anterior  wall  is  said 
to  be  more  prominent  and  thinner  than  any  other  in  the 
dental  arch,  and  looks  backwards  and  downwards,  while 
the  posterior  is  directly  vertical.  The  axis  of  the  canine 
is  forwards  and  upwards,  and  the  opening  of  its  alveolus 
is  said  to  be  twice  the  breadth  in  front  that  it  is  behind. 
Its  form  is  oval. 

The  alvedus  of  the  first  bicuspid  has  its  form  conical,  its 
sides  compressed,  its  outer  surface  flat,  and  its  inner  rather 
concave.  It  is  smaller  than  the  canine,  has  its  opening  oval, 
with  edges  in  front  and  behind  seen  to  be  a  little  indented. 
Its  antero-posterior  diameter  looks  outwardb  and  forwards, 
its  vertical  obliquely  inwards. 

The  alvedus  of  the  second  bicuspid  has  its  vertical  axis  look- 
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ing,  says  Mr.  Nasmyth,  downwards  and  backwards ;  a  fact 
which  he  regards  of  great  practical  moment  in  the  man* 
agement  of  the  teeth^  as  a  space  is  thus  gained  of  three  or 
four  lines  between  the  roots  of  the  two  bicuspids.  This 
alveolus  is  larger  than  that  of  the  anterior^  but  less  than 
that  of  the  canine. 

Tbe  alveolus  of  the^r^^  moiar  has  a  partition  dividing  it 
into  an  anterior  and  posterior  cavity — ^the  anterior  being 
rather  the  larger^  and  the  axes  of  both  looking  backwards.* 
The  septum  is  described  as  thickest  in  the  centre,  abound* 
ing  with  openings  for  the  passage  of  vessels,  and  has  its 
direction  inwards  and  backwards  from  the  outer  side.  Its 
opening  is  of  a  quadrilateral  form,  having  its  front  margin 
indented. 

The  alveolua  of  the  second  mclar  has  also  a  septum 
(occasionally  absent)  dividing  it  into  an  anterior  and  pos- 
terior cavity,  ihe  anterior  being  the  larger,  and  found  to  be 
somewhat  contracted  in  its  middle  and  ^^  compressed  from 
before  backwards;"  the  posterior  is  oval  and  not  so  deep. 
Its  opening  is  also  quadrilateral. 

The  aiveolus  of  the  third  Toolar  is  always  smaller  and  shal- 
lower than  either  of  the  others,  and  is  found  to  present 
great  variety  both  in  form  and  size.  It  is  seen  sometimes 
divided  into  two  cavities,  and  then  again  having  but  one. 
The  alveoli  of  the  molar  teeth  all  look  outwards,  so  that  the 
crowns  of  these  teeth  have  a  direction  inwards.*  At  the 
posterior  extremity  of  the  lateral  portions  is  the  angUy  which 
is  nearly  a  right  angle  in  the  adult,  but  quite  obtuse  in  the 
foetus,  and  to  which,  on  its  internal  edge,  is  attached  the 
styh  maa^Ulary  ligament.  From  the  posterior  ends  of  the 
lower  jaw  there  rises,  almost  perpendicularly,  a  process 
called  the  ramus.  This  process  is  squarenshaped  and  very 
strong.  It  has  different  angles  at  different  periods  of  life* 
In  the  infant  it  is  nearly  on  a  line  with  the  lateral  portions. 
In  youth  it  is  oblique.  In  the  adult  it  becomes  nearly  ver- 
tical, while  in  old  age  it  again  returns  to  the  infant  state 
Its  external  surface  is  covered  by  the  masseter  muscle 

*  Alexander  Nasmyth^  late  Researches  on  the  Teeth. 
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Its  internal  surface  has,  in  the  centre,  the  posterior  mental 
or  inferior  dental  foramen^  which  transmits  the  inferior 
dental  artery  and  nerve.  This  foramen  is  protected  by  a 
shelf  of  bone  to  which  is  attached  the  internal  lateral  liga- 
ment, and  it  leads  to  a  canal  which  passes  beneath  the 
alveolar  cavities,  with  each  of  which  it  communicates,  and 
conducts  to  the  teeth  their  nerves  and  vessels.  Below  this 
posterior  foramen'  is  the  insertion  of  the  pterygoideus  inter- 
ntLs.  muscle.  The  ramus  terminates  above  in  two  processes, 
viz:  the  anterior  or  coronoidy  and  posterior  or  condyloid. 

The  coronoid  process  is  triangular  and  is  surrounded  by 
the  tendinous  insertion  of  the  temporal  muscle.  The  ante- 
rior border  of  the  root  is  grooved  for  the  buccinator  mvsde. 
The  condyloid  process  is  oblong  and  has  its  greatest  diam- 
eter looking  obliquely  backwards  and  inwards.  Its  upper 
surface  is  smooth  and  covered  with  a  movable  fibro-carti- 
lage,  intervening  between  it  and  the  glenoid  cavity  of  the 
temporal  bone  with  which  it  articulates.  Around  the  base 
of  the  condyle  there  is  a  contraction  called  its  neck^  to  the 
anterior  and  inner  portion  of  which  the  pterygoideus  exter- 
nus  muscle  is  inserted.  The  curve  between  the  two  pro- 
cesses is  the  sigmoid  notchj  over  which  pass  the  masseteric 
artery  and  nerve. 

The  structure  of  the  lower  jaw  is  compact  externally,  and 
spongy  or  cellular  within.  The  walls  of  the  alveoli  and 
their  partitions  are  also  spongy.  The  interior  of  this  bone 
has  already  been  stated  to  be  traversed  by  the  inferior 
maxillary  or  dental  canal.  This  canal,  commencing  at 
the  posterior  dental  foramen,  gradually  contracts  as  it 
proceeds  forwards  under  the  summits  of  the  alveoli.  At 
the  second  bicuspid  tooth  it  divides  into  two  canals,  the  one 
large,  terminating  at  the  anterior  mental  foramen,  the 
other  small  and  continued  forward  in  the  line  of  the 
original  canal,  to  the  incijsor  teeth,  to  which  it  is  dis- 
tributed. 

The  situation  of  this  canal  varies  at  different  periods  of 
life.  In  the  infant,  at  birth,  according  to  CruveUhier,  it 
occupies  the  lowest  portion  of  the  jaw.    After  second  den- 
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tition,  it  is  nearly  on  a  line  with  the  mylohyoid  ridge>; 
and  in  old  age,  when  the  teeth  are  lost,  it  rana  along  the 
alveolar  border.  Its  size  also  varies.  Before  the  appear- 
ance of  the  second  teeth,  and  in  the  fcetus,  it  is  observed  to 
be  very  large ;  it  diminishes  in  the  adult,  and  contracts 
still  more  in  old  age. 

The  devdopment  of  the  inferior  maxilla  is  by  two  points 
of  ossification,  one  for  each  lateral  half;  their  common 
point  of  union  being  the  symphysis.  It  and  the  clavicle 
are  the  first  hones  formed.  The  lower  edge  of  this  bone  is 
seen  to  commence  ossifying  about  the  end  of  the  first  month, 
and  ahoat  the  end  of  the  second,  each  half  of  the  bone  pre- 
sents a  groove  common  to  the  dental  canal  and  alveoli. 
Union  of  the  symphysis  occurs  during  the  first  year. 

ASTICULATIOK  OF  THB  LOWEE  JAW. 

It  articiUates  with  the  temporal  bones  at  the  glenoid  fos- 

S(B,  and  with  the  sixteen  lower  teeth.    The  condyles  of  the 

inferior  maxilla  and -that  portion  of  the  glenoid  cavity  of  the 

A  Fie.  53.  B 


temporal  bone,  in  front  of  the  gJasserian  fissure,  constitute 
the  bony  portions  which  enter  into  the  movable  articulation 

Fio.  52,  A  TcprMuitt  an  exten»)  r'ltw  of  the  Articulation  of  the  Lower  Jaw. 
■  Zygomatic  wch.  b  Tubcrcls  of  the  lygoma.  e  Ramus  ol  the  lower  jaw. 
i  Mastoid  proceu  of  tho  temporal  bone,  e  External  lateral  lisament.  /  Slylo- 
mazillirj  li^ment. 

Fib.  52,  B  represenli  an  inner  Tiew  of  the  tame  artioulation.  a  Section 
through  the  pctroui  portion  of  the  temporal  bone  and  (pinou*  proceii  of  the 
•pfaenoid.  i  Internal  tIbw  of  patt  of  the  bod;  and  ramut  of  the  lower  jaw. 
c  loternal  portion  of  the  ctpsular  ligament,  d  iDlemal  lateral  ligament 
«  Point  for  paia^e  of  the  mjlo-hyoid  D»m.  f  Stjlo-mazillar;  ligament. 
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of  the  lower  jaw,  and  which  are  covered  with  cartilage. 
The  other  elements  of  this  joint  consist  of, 

1.  A  capsular  ligament, 

2.  External  and  internal  lateral  ligaments, 

3.  Interarticular  cartilage, 

4.  Two  synovial  membranes, 

5.  Stylo-maxillary  ligament, 

6.  Intermaxillary  ligament 

The  oaip^vlar  ligameni  extends  from  the  glenoid  fissure 
and  zygomatic  eminence  to  the  neck  of  the  lower  jaw.  It 
consists  of  strong  fibres,  thongh  it  is  deficient  internally 
and  in  front  where  the  external  pterygoid  muscle  is  at- 
tached. This  ligament  is  connected  internally  with  the 
interarticular  cartilage  and  synovial  membranes,  and  ex- 
ternally with  the  external  and  internal  lateral  ligaments. 

The  external  lateral  ligament  extends  from  the  zygomatic 
process  of  the  temporal  bone  at  its  root,  to  the  neck  of  the 
condyle  of  the  lower  jaw,  at  its  outer  side.  It  is  short  and 
narrow,  and  is  regarded  simply  as  a  thickening  of  the  cap- 
sular ligament  upon  its  external  side.  This  ligament  is 
hid  by  the  parotid  gland. 

The  internal  lateral  ligament  extends  from  the  spinous 
process  of  the  sphenoid  bone  to  the  spine,  which  overhangs 
the  posterior  mental  foramen ;  it  is  longer  and  thinner  than 
the  external,  and  serves  to  prelect  the  inferior  dental  artery 
and  nerve,  which  are  situated  between  this  ligament  and 
the  bone. 

The  interarticular  cartilage  is  situated  within  the  joint 
and  divides  it  into  two  distinct  cavities,  which  sometimes, 
however,  co^Imunicate  by  an  opening  in  the  centre.  This 
cartilage  is  'oval  transversely,  and  consists  of  concentric 
fibres,  very  compact,  and  more  distinct  and  thick  at  the  cir- 
cumference than  at  the  centre.  It  is  attached  to  the  cap- 
sular ligament,  and  by  presenting  a  movable  socket,  is 
believed  to  strengthen  as  well  as  to  guard  against  dislo- 
<cations. 

Of  the  tivo  synovial  membra/neSy  the  larger  is  superior  and 
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covers  the  glenoid  cavity,  the  cartilaginous  portion  of  the 
zygomatic  eminence,  the  upper  surface  of  the  interarticular 
cartilage,  and  the  capsular  ligament  The  smaller  synovial 
memhrane  covers  the  cartilaginous  erurface  of  the  condyle, 
the  lower  surface  of  the  interarticular  cartilage,  and  is 
also  reflected  upon  the  inner  wall  of  the  capsular  liga- 
ment These  synovial  capsules  are  generally  complete 
sacs,  having  no  communication,  and  their  fwnctixm  is  to 
secrete  a  fluid  to  lubricate  and  thus  facilitate  the  move- 
ments of  this  joint 

The  stylo-maxiUary  ligament  extends  from  the  styloid 
process  of  the  temporal  bone  to  the  angle  of  the  lower  jaw. 
It  consists  of  a  delicate  aponeurosis,  and  has  but  little  to  do 
with  the  articulation. 

The  irUermaxiUary  ligament  also  has  little  to  do  with  the 
joint,  and  is  hardly  considered  deserving  the  name  of  a 
ligament  It  is  seen  extending  from  the  external  ptery- 
goid plate  and  contiguous  portion  of  the  superior  maxilla 
above,  as  an  aponeurotic  band,  to  tbe  root  of  the  coronoid 
process  of  the  inferior  maxilla  below,  and  forming  a  com- 
mon point  of  attachment  for  the  buccinator  and  superior 
constrictor  muscles  of  the  pharynx.  The  motions  of  this 
joint  consist  of  elevation,  depression,  the  forward,  back- 
ward, and  lateral  movement  performed  by  the  muscles  of 
mastication. 

GENERAL  REMARKS  ON  THB  SKULL. 

Anatomists  distinguish  in  the  skull  five  regums^  an  an- 
terior, a  superior,  an  inferior  and  two  lateral  regions, 
(Fig.  53.)  The  anterior  region  is  the  face,  and  presents 
somewhat  the  form  of  an  oval.  Its  surface  is  very  irregular, 
having  cavities  for  the  accommodation  of  two  of  the  senses, 
seeing  and  smelling.  Its  outline  may  be  traced  by  draw- 
ing a  semi-circular  line  above,  through  tbe  protuberances  of 
the  frontal  bone,  and  extending  it  laterally  round  the  ex- 
ternal angular  processes  of  the  same  bone,  and  thence  con- 
tinuing it  along  the  outer  margin  of  the  malar  to  the  lower 
jaw,  running  along  its  lower  border.    So  that  the  facial 
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FiQ.  53. 


surface  includes  the  bones  of  the  face  with  a  portion  of  the 
frontal  bone. 

In  the  superior  part  of  this  surface,  on  the  median  line, 
is  seen  the  nasal  tuberoaity^  on  either  side  of  which  are  the 
superciliary  ridges.  Below  these  are  the  superior  orbit" 
ary  margins^  with  the  svtpra  orbital  hdes  at  their  inner 
third,  for  the  transmission  of  the  supra-orbital  nerve  and 

artery.  Below 
the  nasal  tu- 
berosity is  the 
nojsal  spine  of 
the  OS  frontis, 
next  are  the 
nasal  bones 
forming  the 
bridge  of  the 
nose ;  on  either 
side  of  which  are 
seen  the  nasal 
processes  of  the 
superior  max- 
«'  iUary  bones, 
the  internal  an- 
gular processes 
of  the  OS  fron- 
tis^ and  still  more  externally  the  openings  of  the  orbits. 
Below  the  ossa  nasi  are  the  anterior  nares^  on  the  inferior 
and  central  margin  of  which  is  the  anterior  nasal  spine, 
and  below  this  again  are  the  symphysis  of  the  upper  jaw 
and  the  alveolar  arch  and  processes. 

On  either  side  of  the  anterior  nares  are  the  canine  fosses 
for  giving  origin  to  the  levator  anguli  oris  muscle ;  above 
this  is  the  infrororbital  foramen^  transmitting  the  infra- 

Fio.  53  represents  the  Bones  of  the  Cranium  and  Face,  with  a  few  of  the 
sutures.  1  Frontal  bone.  2  Parietal.  3  Temporal.  4  Sphenoidal.  5  Malar. 
6  Superior' maxillary.  7  Nasal.  8  Vertical  plate  or  septum  of  ethmoid. 
9  Lower  jaw.  11  Lachrymal  bone.  12  Os  planum  of  ethmoid.  13  Supe^ 
Dumerary  bone.  14  Incisor  teeth.  Between  1  and  2,  Coronal  suture.  Be- 
tween 2  and  3,  Squamous  suture. 
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orbital  vessels  and  nerve;  and  above  this  again  is  the 
inferior  and  inner  orbitary  margin,  giving  attachment  to 
the  levator-labii  superioris  alaeque  nasi,  and  covered  by 
the  orbicularis  palpebrarum  muscle. 

The  malar  hone  forms  the  outer  boundary  of  the  face ; 
and  the  lower  jaw^  which  projects  forward  into  the  chin, 
and  backward  and  upward  into  the  rami  and  processes,  the 
inferior  boundary. 

The  cavities  of  the  face  are  the  orbits  and  the  nose.    The  | 

orbits  are  two  hollow  cones  with  their  bases  in  front  and 
their  apex  behind.  The  directions  of  their  axes  are  back- 
wards and  inwards,  and,  if  prolonged,  they  would  inter-  ! 
sect  each  other  over  the  sella  turcica,  forming  an  angle  of 
about  90  degrees.  Seven  bones  enter  into  the  composition  j 
of  each  orbit.  The  roof  is  formed  by  the  orbital  processes 
of  the  frontal  bone  and  the  lesser  wing  of  the  sphenoid.  The 
floor  is  formed  by  the  orbital  processes  of  the  superior  max- 
iUairy  bone  and  of  the  palate  bone,  together  with  a  portion 
of  the  malar.  The  outer  wall  consists  of  the  orbital  sur- 
faces of  the  greater  wing  of  the  sphenoid  and  malar  bones , 
while  the  inner  wall  is  composed  of  the  la<Jirymaly  the  05- 
planum  of  the  ethmoid,  and  part  of  the  sphenoid. 

Several  foramina  and  openings  communicate  with  the 
orbit.  Behind  are  the  optic  foram^eUj  giving  entrance  to  the 
optic  nerve  and  ophthalmic  artery,  and  the  foramen  la^cerum 
superius  or  orbitale,  or  the  splienoidal  fissure,  transmitting 
the  third,  fourth,  first  branch  of  the  fifth,  and  the  sixth 
nerves.  At  the  lower  and  outer  portion  of  the  orbit  is  the 
spheno-mooiillary  fissure,  in  which  is  found  the  superior  max- 
illary nerve  and  artery.  There  are  also  some  small  fora- 
mina penetrating  the  malar  bone.  On  the  inner  wall  are 
seen  the  anterior  and  posterior  ethmoidal  foramina — the  for- 
mer giving  passage  to  the  nasal  branch  of  the  ophthalmic 
nerve  and  the  anterior  ethmoidal  artery,  the  latter  to  the  pos- 
terior ethmoidal  artery.  At  the  inner  canthus  is  the  nasal 
duct,  and  in  the  suprororbital  margin  the  suprorarbital  fcror 
men.  The  ball  of  the  eye  with  its  muscles,  vessels,  nerves, 
and  the  lachrymal  gland  and  its  ducts^  are  all  contained 
within  the  orbits. 
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Tlie  nose  or  nasal  fossa  are  two  cavities  situated  npon 
either  side  of  the  median  Hoe,  and  separated  by  the  vomer 
and  middle  septum  of  the  ethmoid.  They  are  bomided  ante- 
riorly and  superiorly  by  the  nosed  bones,  cnbri/orm  plate  of 
the  ethmoid  and  sphenoid  hones,  inferiorly  by  the  paloial 
processes  of  the  superioT  inaxUlary  and  palaie  hones,  and 
externally  by  the  nasal  processes  of  the  superior  mawiUary, 
lachrymal,  ethmoid,  palate,  and  inner  plate  of  the  j)^ery^otc2 
process  of  the  sphenoid. 

Each  foBsa  contains  three  Purhinated  hones,  a  superior, 
middle  and  ivferior,  with  three  corresponding  meatases. 
Flo.  54.  The  superior  meatus  communi- 

cates with  the  posterior  eth- 
moidal and  sphenoidal  cells 
and  the  spheno-palatine  fora- 
men. The  middle  meatus,  sit- 
uated between  the  upper  and 
lower  spongy  bones,  loo^s  into 
the  antrum,  and  connects  with 
I  the  arderior  ethmoid  cells  and 
\  /rontfd  sinuses. 

The  inferior  region  or  base 
of  the  skull  is  very  irregular 
and  reaches  from  the  nasal 
process  of  the  osfrontis  to  the 
external  occipital  protuberance. 
It  is  divided  into  three  re- 
gions, an  anterior,  middle  and  posterior.  The  anterior  ex- 
tends from  the  superciliary  arches  of  the  frontal  bone  to 
the  pterygoid  processes  of  the  sphenoid,  and  includes  the 

Fio.  54  repreunta  bd  exleniBl  rleir  of  tbe  Bue  of  ths  CraDlum.  aa  Hard 
palate,  h  Foramen  inciiiTum.  c  Palate  plate  of  tba  palate  bone,  d  Point 
for  attacbtnent  of  azjgoa  uTulie  tauecle.  t  Vomet  dividitig  poiterior  aarea. 
/  Internal  or  pterfgoid  proceis.  g  Pterygoid  fosaa.  k  External  pterygoid 
Procei).  i  Temporal  foBM.  j  CuDeiform  proceu  of  occipital  bone,  k  Fo- 
ramen magnum.  I  Foramen  OTste.  m  Forameo  tpinale,  n  Glenoid  foaaa. 
o  Healui  auditoriua  exlerous.  p.  Foramen  lacerum  anieriue.  9  Foramen 
carolicum.  r  Foramen  lacerum  poateriui-  •  Styloid  proceu.  I  Stjlo  mas- 
toid foramen,  u  Mastoid  proceu.  «  Condyle*  of  occipital  bone,  to  Poat*- 
rioT  condyloid  foramen. 
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iMsal  Spine  and  tyrbitalpUxtes  of  the  os-frontis^  with  the  inter- 
nal and  exteTThdl  angrdar  processes ^  and  the  ethmoid  hone. 

The  middle  division  reaches  from  the  pterygoid  to  the 
styloid  processes^  and  includes  the  pterygoid^  azygos,  and 
spinous  processes  of  the  sphenoid  bone^  the  glenoid  cavities  ^ 
SLudpetrotis  points  of  the  temporal^  with  the  cuneiform  pro- 
cess of  the  occipital  bone.  In  this  region  are  found  the 
foramina  ovaliay  spinalia^  corotica,  glenoidea^  and  auditoria 
externa.  The  posterior  division  reaches  from  the  styloid 
processes  to  the  extemcJ,  occipital  protvberancey  and  includes 
the  styhidy  vaginal  processes^  the  two  condyloidy  and  the 
two  mastoid  processes j  with  their  digastric  f assay  ihejugw- 
lar  ridges y  the  inferior  and  superior  transverse  ridges y  the 
protuberancey  and  the  depressions  of  the  occipital  bone. 

The  foramina  in  this  division  are  the  foramen  ma^fnum, 
the  anterior  and  posterior  condyloidy  the  stylo-mastoidy  the 
posterior  mastoidy  the  foramen  lacerum  posteriuSy  and  the 
aqueductus  cochlecB. 

The  ttvo  lateral  regions  are  divided  each  into  three  por- 
tions, an  anterior  or  temporaly  a  middle  or  squamous y  and 
posterior  or  mastoid.  The  temporal  division  includes  the 
<emporaZ  fossay  and  is  bounded  in  front  by  the  ??iaZar  bone 
and  the  external  angular  process  of  the  frontal  bone  ;  above 
by  the  temporal  ridge,  and  below  by  the  zygomatic  arch. 
The  anterior  portion  of  the  squamous  bone,  the  greater  toing 
of  the  sphenoidy  the  moZar,  and  a  part  of  the  frontaly  form 
this  division,  which  is  covered  by  the  temporal  muscle. 
The  temporal  fossa  is  continuous  with  the  zygomatiCy  which 
latter  is  situated  below  the  zygonuiy  between  the  tuberosity 
of  the  superior  maxiUaryy  and  the  pterygoid  process  of  the 
sphenoidy  and  bounded  externally  by  the  zygoma  and  the 
ramus  of  the  louder  jaw.  The  zygomalic  fossa  contains  the 
external  pterygoid  muscle,  a  portion  of  the  temporal  and 
internal  pterygoid,  with  the  inferior  maxillary  nerve,  in- 
ternal maxillary  artery  and  branches. 

The  squamous  division  is  formed  by  the  squamous  portion 
of  the  temporal  bone  and  is  covered  by  the  temporal  muscle. 
The  mastoid  division  is  posterior,  and  its  most  prominent 
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feature,  the  mastoid  process,  has  been  already  noticed  in 
the  description  of  the  base.  The  superior  region,  or  vertex, 
is  smooth  and  marked  off  by  sutures  (Fig.  53,)  already 
detailed. 

The  inner  or  cerebral  surface  consists  of  the  arch  or  vavU^ 
and  the  base. 

The  vaidt  presents  along  the  median  line  a  sulcus  for  the 
superior  longitudinal  sinus.  There  are  also  seen  grooves  for 
the  middle  meningeal  artery,  and  depressions  for  the  convo- 
hUions  of  the  brain. 

The  base  has  three  divisions,  an  anterior,  middle,  and 
posterior.  The  anterior  division  includes  the  crista  gaUi  and 
cribriform  plate  of  the  ethmoid  bone,  the  orbital  processes  of 
the  frontal,  and  the  alee  minores  of  the  sphenoid.  The 
foramina  of  this  division  are  the  dfajctory,  foramen  coecumj 
and  the  optic. 

The  middle  division,  called  also  the  middle  fossa,  is  situ- 
ated between  the  lesser  vnngs  of  the  sphenoid  and  the  supe- 
rior ridge  of  the  petrous  bone,  and  bounded  laterally  by  the 
squamous  portion  of  the  temporal.  In  the  centre  or  on  the 
median  line,  where  the  two  fosssd  approach,  is  seen  the 
sella  turcica  bounded  by  its  four  processes,  two  anterior, 
and  two  posterior  clinoid — on  either  side  is  a  'groove  for  the 
cavernous  sintts  and  carotid  artery,  and  external  to  this  is 
the  middle  fossa  for  lodging  the  middle  lobes  of  the  cere- 
brum— on  the  anterior  surface  of  the  petrous  bone  are  seen 
a  depression  for  the  Gasserian  ganglion,  the  hiatus  FaUopii, 
and  the  eminences  marking  the  vertical  semi-ciroular  canals. 

The  foramina  of  this  division  are  the  superior  laoeraledy 
the  rotundum,  the  ovale,  the  spinale,  the  middle  laceraied 
foramen,  and  the  hiatus  FaMopii. 

The  posterior  division  extends  from  the  superior  ridge  of 
the  petrous  bone  and  posterior  dinoid  processes,  to  the  trans- 
verse  ridge  of  the  occipital.  It  includes  the  posterior  sur- 
face of  the  petrous  bones,  on  which  are  seen  the  internal  aw- 
ditory  foramina,  and  the  aqueducts  of  the  vestibule.  In  the 
middle  is  the  cuneiform  process,  on  either  side  of  and  between 
it  and  the  petrous  bone  are  the  posterior  lacerated  foramina; 
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jposierioT  to  the  cuneiform  process  is  tlie  foramen  m^agnum,  and 
behind  this  is  the  occipital  surface  which  presents  two  large 
fossce  for  lodging  the  lobes  of  the  cerebellum.  These  are  sepa- 
rated by  a  vertical  ridge,  to  which  thefalx  minor  is  attached. 
Where  the  vertical  and  transverse  ridges  intersect,  is  seen 
the  internal  occipital  protuberance,  corresponding  to  the  sit- 
uation of  the  torcidar  Herophili,  or  the  common  point  of 
junction  of  the  great  sinuses  of  the  brain. 

On  either  side  of  this  protuberance  is  the  transverse  ridge 
to  which  the  tentorium  is  attached,  and  below  and  parallel 
with  this  ridge  is  a  deep  groove  which  is  continued  along 
the  inferior  angles  of  the  parietal  and  the  mastoid  portion 
of  the  temporal  bone,  and  finally  end  in  the  foramen  lacerum 
posterius  of  each  side.  This  groove  conducts  the  laleral 
9inuses  out  of  the  brain. 

GENERAL  DEVELOPMENT  OF  THE  SKULL. 

In  the  foetus,  the  upper  part  of  the  face  decidedly  pre- 
dominates, in  consequence  of  the  early  development  of  the 
frontal  bone.  The  middle  portion  or  upper  jaw  is,  on  the 
other  hand,  very  small  from  the  absence  of  the  maxillary 
sinus — so  that  the  floor  of  the  orbit  and  the  alveolar  arch 
almost  meet.  The  alveolar  border  is  prominent,  owing  to 
the  presence  of  the  germs  of  the  teeth. 

The  lower  portion  of  the  face,  consisting  of  the  lower 
jaw,  is  also,  at  this  period,  contracted  in  its  vertical  diam- 
eter, and  like  the  upper  maxilla,  from  the  presence  of  teeth 
germs,  presents  a  similar  prominence  in  its  alveolar  arch. 
The  ethmoid  bone  is  also,  at  this  period,  little  developed 
in  hctght.  The  transverse  diameter  of  the  face,  on  a  line 
with  the  orbits,  is  great ;  at  the  lower  part,  small. 

In  the  adult,  the  maxillary  sinuses  being  developed,  and 
the  alveolar  arches  being  widened  and  extended,  give  the 
face  the  characteristic  expression  of  this  period  of  life; 
while  in  the  aged,  the  loss  of  the  alveolar  processes  and 
teeth  brings  back  again  the  face  in  a  great  measure  to  the 
foetal  condition.  These  remarks  apply  mostly  to  the  ante- 
rior face.    The  posterior  or  guttural  portion  in  the  foetus  and 
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infant  has  the  rami  of  the  lower  jaw  very  ohliqne  instead 
of  vertical,  as  in  the  adult  The  posterior  nares  and  the 
pterygoid  processes  look  also  obliquely  forward  and  down- 
ward, while  in  the  adult  they  become  vertical  by  the  de- 
velopment of  the  maxillary  sinuses,  carrying  them  back- 
wards. The  palatine  region,  from  the  same  want  of  de- 
velopment in  the  maxillary  sinus  and  forward  obliquity  of 
the  pterygoid  processes,  is  much  shorter  from  before  back- 
wards, than  in  the  adult 

It  is  thus  seen  how  much  the  configuration  of  the  face 
depends  on  the  presence,  absence,  or  partial  development 
of  these  sinuses. 

The  cranium  is  remarkable  for  its  early  ossification,  which 
oonunences  first  in  the  vault,  though  at  birth  it  is  found 
more  advanced  in  the  base.  Indeed,  at  this  period^  the 
base  is  firm  and  immovable,  while  the  vault  has  its  bones 
separated  by  intervening  membranes,  which  allow  of  con- 
siderable movement,  so  much  so  that  during  labor  there  is 
always  more  or  less  overlapping  of  the  bones.  It  is  at  this 
period  the  anterior  and  posterior  openings  in  the  cranium, 
called /oTi^aTieZZe^,  are  seen. 


CHAPTER  11. 

ACTIVE  ORGANS  Of  THE   HEAD. 

These  organs  include — 

1.  Organs  of  Digestion. 

2.  Organs  of  Expression  and  Speech. 

3.  Organs  of  Sense,  including  the  Nerves. 

4.  Organs  of  Circulation. 

5.  The  Fascia. 

The  organs  of  digestion  comprise  those  of — 

1.  Prehension,  3.  Insalivation, 

2.  Mastication^  4.  Deglutition^ 


OBaure  OF  p] 

which  conetitnte  the  mouth.  The  mouth  contains  the  den- 
ial organs,  and  has  its  auperior  waU  oi  roq^  formed  by  the 
palatine  jn-ocessea  of  the  superior  majnllary  and  p<daie  bones. 
\\b  floor  consists  of  the  mylo-hyoid  mtiades.  The  Ups  bound 
it  in  front,  the  8(^t  pcUate  behind,  and  the  cheeks  laterally. 

SECTION   1. 
OEOAlfS  OF   PREHBNSIOB', 

Dissection. — To  expose  the  muscles  of  prehension,  com- 
mence the  first  incision  at  the  meatus  externus  of  the  ear, 
carrying  it  along  the  zygoma  to  the  external  canthus  of 
the  eye;  thence  round  the  lower  margin  of  the  orbit  to  the 
inner  canthuSj  and  up  to  the  nasal  spine  of  the  os-frontis; 
from  this  continue  the  incision  along  the  median  line  of 
the  nose  to  its  tip,  thence  down  to  the  margin  of  the  upper 
lip;  from  this  continue  round  the  margin  and  angle  of  the 
month  tothe  middle  of  the  lower 
lip;  thence  down  to  the  lower 
margin  of  the  chin;  and  thence 
along  the  sides  and  up  the  rami 
of  the  lower  jaw,  back  to  the 
place  of  beginning.  Makeasec- 
ond  incision  from  the  promi-| 
nence  of  the  malar  bone  to  the 
angle  of  the  mouth.  Turn  the' 
integuments  from  the  ear  to- 
wards the  mouth.  Hold  the 
skin  tense,  and  always  dissect 
in  the  course  of,  and  close  to, 
the  fibres  of  the  muscle.     The 

Fio.  55  repreMDt*  a  f^oat  Tieir  of  the  MuicIm  of  tbe  Face.  ■  a  Anterior 
bdliei  of  tbe  occipito-rroDtatU.  b  i  Orbioularis  palpebrarum.  «  PjrBinidalei 
naai.  d  Compreuor nasi,  e  (//Levator  labii-Euperioria-alBeque 'oatL  gg 
Zygoinaticus  minor.  k\  Zjgomaticus  mi^or.  II  Masseter.  jj  Buccinator 
or  trump«tet*«  muKte.  k  k  Orbicnlarii  oria.  1 1  Depreaaor-tabii-bferiorii. 
m  iiCTator  nenti.    n  n  Depreaaor-anEuli  oril.    o  o  LcTatoi^anguli-oru. 


224  ORGANS  OF  PREHENSION. 

cavity  of  the  mouth  should  first  be  filled  with  baked  hair 
or  tow,  (soft  paper  will  answer,)  and  then  sewed  up. 

Levator  Utbii  superioris  cUcRque  nasi  (Fig.  55)  is  a  trian- 
gular and  thin  muscle,  situated  between  the  orbit  and  upper 
lip,  and  lying  on  the  side  of  the  nose.  It  arises  by  two  heads, 
one  from  the  nasal  process  of  the  superior  maxiUary  bone^  the 
other  broad  from  the  orbitary  margin  above  the  infrororbir 
tal  foramen;  its  fibres  descend  and  are  inserted  into  the 
ala  nasi  and  upper  lip. 

Its  function  is  to  elevate  the  ala  and  upper  lip.  Its 
superior  portion  is  covered  by  the  orbicularis  palpebrarum, 
and  its  orbital  division  is,  by  some,  made  a  distinct  muscle, 
and  called  the  levator  labii  superioris  proprius. 

Depressor  labii  superioris  alceqv^e  nasi  is  a  small  muscle 
situated  on  either  side  of  the  frenum,  and  is  seen  by  raising 
the  upper  lip,  and  lifting  the  mucous  membrane.  It  arises 
from  the  surface  in  front  of  the  alveoli  of  the  incisor  and 
canine  teeth,  and  ascends  to  be  inserted  into  the  upper  lip 
and  ala  of  the  nose.  It  lies  upon  the  bone,  and  is  covered 
by  the  levator  labii  superioris  alceque  nasi  and  the  orbicularis 
oris. 

Its  function  is  to  depress  the  upper  lip  and  ala  nasi,  and 
antagonize  the  levator. 

Levator  angvli  oris  (musculus  caninus)  is  seen  by  raising 
the  levator  labii  superioris  alseque  nasi  which  covers  it. 
It  arises  from  the  canine  fossa  of  the  superior  maxiUary 
below  the  infra-orbital  foram^en^  having  the  infra-orbitar 
nerves  and  vessels  ramifying  on  its  anterior  surface.  It 
descends  and  is  inserted  into  the  angle  of  the  mouth,  inter- 
mingling its  fibres  with  those  of  the  orbicularis^  depres^ 
sor  angvli  oris,  and  zygomatic  muscles.  Its  function  is  to 
elevate  the  angle  of  the  mouth. 

Depressor  angvli  oris  (or  triangularis  oris)  is  a  triangu- 
lar, flat  muscle,  having  its  base  below  and  apex  above.  It 
arises  fleshy  and  broad  from  the  external  oblique  ridge  of 
the  lower  jaw,  ascends  converging,  and  is  inserted  into  the 
angle  of  the  mouth,  where  its  fibres  blend  with  the  levator 
anguli,  orbicularis,  and  zygomatic    Its  function  is  to  de- 
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press  the  angle  of  the  mouthy  and  antagonize  the  leya- 
tor. 

Levator  labii  itiferiorie  (or  merUt)  is  seen  by  turning  down 
the  lower  lip  and  lifting  the  mucous  membrane.  It  arises^ 
on  either  side  of  the  frenum,  from  the  surface  in  front  of 
the  alveoli  of  the  incisor  teeth  of  the  lower  jaw;  its  fibres 
descend  and  are  inserted  into  the  integument  of  the  chin. 
Its  ftinction  is  to  elevate  the  chin  and  lower  lip. 

Depressor  labii  inferioria  (quadraiue  merUt)  is  a  broad 
muscle  intermixed  with  fat,  and  situated  upon  either  side 
of  the  symphysis.  It  arises  from  the  side  and  front  of  the 
inferior  maxilla  at  its  base,  and  is  inserted  into  the  greater 
part  of  the  lower  lip  and  orbicularis  muscle.  Its  function 
is  to  depress  the  lower  lip. 

Zygomaticas  major  is  a  long,  slender  muscle,  and  arises 
from  the  malar  bone  near  the  zygomatic  suture.  It  is  in- 
serted into  the  angle  of  the  mouth.  Its  function  is  to  draw 
the  mouth  upwards  and  backwards,  as  in  smiling. 

Zygomaticus  minor  is  yery  small.  It  arises  from  the 
malar  prominence,  and  is  inserted  into  the  upper  lip  near 
the  angle.  This  muscle  is  sometimes  wanting,  and  some- 
times it  is  simply  a  slip  of  the  orbicularis  palpebrarum  by 
which  its  origin  is  covered.  Its  function  is  the  same  as  that 
of  the  zygomaticus  major.  Both  these  muscles  blend  with 
the  others  which  are  inserted  into  the  angle  of  the  mouth. 

Buccinator  (/SowMMPor,  a  trumpet,)  is  situated  at  the  side 
of  the  face,  between  the  upper  and  lower  jaws.  It  is  a  thin 
and  broad  sheet  of  muscle,  the  fibres  of  which  run  horizon- 
tally, and  arise  from  the  alveoli  of  the  last  molar  teeth  of 
the  upper  jaw,  as  far  back  as  the  pterygoid  processes ;  from 
the  external  oblique  ridge  of  the  lower  jaw,  as  far  back  as 
the  coronoid  process,  and  from  the  pterygo-maxillary  liga- 
ment It  is  inserted  into  the  angle  of  the  mouth  and  blends 
with  all  the  other  muscles  inserted  here.  Its  function  is  to 
retract  the  lips,  to  diminish  the  cavity  of  the  mouth  by 
drawing  the  cheek  to  the  teeth,  thus  aiding  in  mastication; 
and  to  assist  to  puff  out  the  cheek,  as  in  filling  wind  instru- 
ments. It  is  covered  by  a  quantity  of  fat,  found  in  soft, 
15 
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round  masses^  which  separates  it  from  the  masseter  muscle 
and  ramus  of  the  lower  jaw,  and  by  the  zygomatic,  the 
levator,  and  depressor  anguli-oris  muscles,  together  with 
the  facial  nerves  and  vessels  which  ramify  over  its  surfiEtce. 
The  duct  of  Steno  is  seen  passing  through  this  muscle 
at  its  upper  part,  opposite  the  second  molar  tooth  of  the 
upper  jaw. 

Orbicularia-oria  consists  of  two  semi-circular  fleshy  planes, 
surrounding  the  mouth,  intersecting  each  other  at  the  an- 
gles, and  blending  with  all  the  muscles  already  described. 
It  has  one  leading  peculiarity  in  having  no  bony  origin  or 
insertion.  Its  function  is  to  close  the  mouth  and  antagonize 
all  the  muscles  inserted  into  its  angles.  This  muscle  con- 
stitutes the  chief  thickness  of  the  lips^  and  is  intermixed 
with  small  granulated  particles  of  fat. 

COBfBnnSD  ACTION  OF  MUSOLBS. 

The  separate  action  of  the  several  muscles  concerned  in 
prehension^  is,  as  we  have  seen,  to  elevate,  depress,  re- 
tract, and  close  the  lips ;  while  in  their  conjoint  and  har- 
monious action,  they  either  act  separately  or  together,  or 
in  whatever  way  may  best  accomplish  the  great  end  for 
which  they  were  designed.  They  are  also  engaged  in  other 
functions,  as  speaking,  breathing  and  mastication. 

BLOOD  VESSELS  SUPPLYIKO  THE  OROANS  OF  FBBHENBIOIT. 

1.  Facial  Artery.     2.  Infra  Orbitar.    3.  Transverse  Facial. 

The  Fadai  Artery  (Fig.  t3)  arises  from  the  external 
carotid,  at  its  front  part,  above  the  lingual,  and  ascends 
to  the  submaxillary  gland  behind,  by  which  it  is  covered. 
It  now  curves  over  the  base  of  the  lower  jaw,  anterior  to 
the  masseter  muscle,  ascends  to  the  commissure  of  the  lips, 
thence  by  the  side  of  the  nose  to  the  angle  of  the  eye, 
where  it  terminates  by  anastomosing  with  the  ophthalmic. 
Its  whole  course  is  very  tortuous,  to  adapt  it  to  the  various 
movements  of  the  jaws. 

Its  branches  are,  the  inferior  palatine,  submaxillary, 
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submental,  pterygoid  and  masseteric,  inferior  labial,  infe- 
rior coronary,  superior  coronary,  lateralis  nasi,  and  angular. 
Of  these  branches,  the  latter  are  mostly  concerned  in  nour-  • 
ishing  the  organs  of  prehension.  The  inferioT  labial  sup- 
plies the  skin  and  muscles  of  the  lower  lip.  The  vnferioT 
ocmmary^  leaving  the  facial  at  some  distance  from  the 
angle  of  the  mouth,  proceeds  along  the  border  of  the 
lower  lip,  and  unites  with  its  fellow  of  the  opposite  side. 
The  superior  coronary  pursues  a  similar  course  along  the 
border  of  the  upper  lip,  uniting  with  its  fellow  and  send- 
ing a  branch  to  the  septum  nasi.  The  lateralis  nasi^  and 
the  angular  termination  of  the  facial,  supply  the  ala  and 
dorsum  of  the  nose  and  the  angle  of  the  eye. 

The  Infrororhital  is  a  branch  of  the  internal  maxillary, 

which,  passing  along  the  infra-orbital  canal,  comes  out  at 

the  infra-orbital  foramen^  supplying  the  muscles  of  the 

upper  lip,  and  anastomosing  with  the  /ocioJ,  transverse 

facialy  alveolar,  buccal  and  ophthalmic  arteries. 

The  T}ransvei*se  Facial  (transversalis  faciei)  comes  from 
the  external  carotid  in  the  substance  of  the  parotid  gland ; 
sometimes  it  is  a  branch  of  the  temporal ;  it  runs  parallel 
to  the  duct  of  Steno,  crossing  the  masseter  muscle,  supply- 
ing the  lateral  parts  of  the  mouth,  and  anastomosing  with 
the  facial  and  infra-orbital  arteries. 

The  Veins  correspond  to  the  arteries  and  terminate  in 
the  internal  jugular. 

The  Nerves  of  Pretension  (Figs.  W,  97)  belong  to  the 
6th  and  7th  pair,  which  will  be  described  under  the  heads 
of  organs  of  mastication  and  expression. 

SECTION  II. 
OBGAKS  OF  MASTICATION. 

These  organs  are  divided  into  the  passive  and  active^ 
The  passive  organs  of  masticatum  are 

THE  TEETH. 

The  t-eeth  constitute  the  immediate  agents  in  mastica- 
tion, are  the  hardest  portions  of  the  body,  and  form  an 


essential  elemeDt  id  the  classification  of  the  animal  king- 
dom. They  occupy  the  alveolar  cavities  of  the  superior 
and  inferior  maxillary  hones,  and  are  fixed  firmly  in  their 
respective  situations  by  a  species  of  articulation  called 
got^hoeis  (r<vto{,  a  nail,)  from  the  supposed  reaemhlance 
to  the  manner  in  which  a  nail  is  confined  when  driven  into 
a  board,  as  seen  in  Fig.  56. 

The  teeth  in  both 
jaws    are   arranged   in 
what  have  been  called 
the  dental  arches.     The 
size  of  the  arches  in  the 
two  jaws  differs;  that 
of  the  upper  closes  over 
the  incisors  and  canine 
of  the  lower,  and  thus 
forms  the    segment  of 
a    larger    circle — this 
overlapping  in  the  two 
arches  illustrates  their 
adaptation  to  the  cutting  action ;  and  they  have  been  com- 
pared to  the  blades  of  a  pair  of  scissors.    The  molars,  which 
come  in  contact  by  the  superior  surface  of  their  crowns, 
have  that  position  which  is  best  adapted  for  the  grinding 
and  pounding  motions.     Fig.  15,  from  Nasmyth,  illus- 
trates the  superior  dental  arch  of  man  ;  and  the  same  figure 
shows  the  superior  arch  of  a  chimpanzee.     This  latter  pre- 
sents a  marked  difierence  from  the  human  arch,  in  having 
its  lateral  portions  straight,  and  in  presenting  a  space 
between  the  lateral  incisor  and  canine. 
The  teeth  have  two  grand  divisions : 
First,  the  Temporary;  Second,  the  Permanent. 
The  first  division  has  20  teeth ;  the  second  32.    Each 
division  is  classified  into, 

1.  Incisors — (incisores.) 

2.  Canines — (cuspid ati.) 

3.  Bicuspids — (bi-cu8pidati.) 
i.  Molars — (molares.) 
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DeaeriptuM  of  a  Tboth. — Each  tooth  coDeiats  of  a  crovn, 
neck,  and  root  or  fang.  The  crown  is  external,  naked/has 
Qo  inTestment  of  periosteam  like  the  hones,  but  is  covered 
hy  a  sahstance  called  enamel  The  neck  is  the  contracted 
portion  of  the  tooth,  surrounded  hy  the  gum;  while  the 
root,  lirmlj  fixed  in  the  alveolar  walls,  is  covered  by  the 
periosteum  reflected  from  the  alveoli,  and  has  its  apex 
perforated  for  the  entrance  of  a  nerve  and  artery. 

Deacriptioa  of  each  daas  {f  Teeth,  begiDning  with  the 
permanent  division.  The  Incisora  (incido,  to  cut,)  are  sit- 
Dated  in  the  anterior  and  central  alveoli  of  the  upper  and 
lower  jaw.    They  are  four  _, 

in  number  in  each  jaw — 
two  central  and  two  lat- 
eral.   The  crown  of  each 
18  wedge-shaped   and  i 
sharp,  smooth  and    con-J 
vex  in  front,  concave  h 
hind,  and  covered  with  a* 
thick  coating  of  enamel. 
The  cutting  edge  is  thefl 
widest  part,  and  continues  ■ 
narrowing  to  the  extremi- 
ty of  the  fang.    The  root  ! 
has  a  conical   form — is  ' 
single,  and  flattened  on 

its  side,  and  has  an  opening  at  ita  apex  for  the  passage  o 
the  vessel  and  nerve  to  the  pulp.  Those  of  the  upper  jaw 
are  larger  and  stronger  than  those  of  the  lower.  The 
central  incisors  of  the  upper  jaw  are  larger  than  the  lat- 
eral; while  in  the  lower,  the  lateral  are  larger  than  the 
central,  though  the  diflerence  is  alight. 

The  superior  central  incisors  are  the  Iroadeat  of  all  fbe 
front  teeth,  measuring  about  four  lines  in  their  crowns. 
The  inferior  central  incisors  are,  on  the  contrary,  the  small- 
est, measuring  only  about  two  lines  and  a  half. 
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The  superior  central  incisors  are  the  longest  of  all  the 
front  teeth  except  the  canine^  being  found  to  have  an  aver- 
age measurement  in  length  of  about  twelve  lines;  while 
the  inferior  central  incisors  are  but  ten  lines  long,  and  are 
the  shortest  of  all  the  teeth.  The  relative  length  of  the 
crown  and  root,  though  subject  to  variation,  is  nearly  equal 
in  the  upper  central  incisors,  while  in  the  inferior  central 
incisors  four  lines  are  assigned  to  the  crown  and  six  to  the 
root  For  the  lateral  incisors  of  both  jaws,  four  lines  and 
a  half  for  the  crown  and  seven  for  .the  root  are  regarded  ss 
the  fair  relative  average  length.  The  anterior  surface  of 
the  central  incisors  is  frequently  marked  by  longitudinal 
ridges,  which  in  early  life  are  found  to  terminate  in  small 
cusps  upon  the  cutting  edge  of  these  teeth — ^three  of  these 
cusps  are  seen  on  the  central,  and  but  one  on  the  lateral  in- 
cisor. This  serrated  provision  in  the  incisors  is  believed  to 
be  nicely  adapted  to  the  division  of  the  food,  and  designed 
to  compensate  for  the  weak  condition  of  the  dental  system 
and  its  muscular  powers  at  this  early  period.  As  the  per- 
manent teeth  advance  these  cusps  disappear. 
'  On  the  posterior  surface  of  the  superior  central  incisors, 
which  have  been  stated  to  be  concave,  and  receive  the 
crowns  of  the  lower  incisors  at  an  acute  angle,  raised  un- 
dulations are  described  to  exist  in  early  life,  and  are  re- 
garded as  assisting  in  the  mastication  of  the  food  at  this 
time,  when  the  molars  are  imperfect. 

Professor  Harris  describes  four  surfaces  to  the  crown  of 
An  incisor,  which  he  thus  characterizes:  two  approximal, 
one  labial,  and  one  palatine  or  lingual  surface;  also  four 
angles,  a  right  and  left  labio-approximal,  and  right  and 
left  palato-approximal,  or  lingua-approximal. 

Caniney  or  Cuspidaii — (cttapis,  a  point.)  The  canine  teeth 
flfe  two  in  each  jaw,  and  situated  one  upon  either  side  of 
the  lateral,  and  with  the  incisors  complete  the  range  of 
what  are  called  the  oral  teeth.  They  particularly  distin- 
guish the  carnivorous  animals,  and  are  designed  to  tear 
and  rend  the  food,  whilst  the  incisors  simply  cut  The 
crown  is  conical^  and  has  its  anterior  surface  more  con- 


vex  tban  the  mcieori,  and  the  posterior 
more  irregular,  and  posseoBing  &  larger 
tubercle  near  the  neck.  The  roots  are  the 
longest  of  all  the  teeth — larger  than  the 
incisors;  siDglo,  but  marked  by  a  groove, 
showing  an  attempt  towards  the  double 
root 

Th«  roots  of  the  npper  canines  are  (^ 
seen  to  extend  into  the  nasal  process  of 
the  superior  maxilla,  above  the  floor  of 
the  nostrils — and  those  of  the  lower  are  t 
found  to  descend  about  one  half  of  the  | 
depth  of  the  lower  jaw,  and  to  be  mid- 
way between  the  anterior  mental  fora- 
men and  the  aya^yeia  nunti.  The  supe- 
rior edge  of  the  upper  canine  is  greater 
than  that  of  the  lower,  the  former  being 
estimated  at  about  four 
lines,  the  latter  about 
three  and  a  half.    The 
upper  canine  is  larger 
than  the  lower,  mea- 
suring about  thirteen 
lines — to  the  crown  is 
given  six  lines  for  its 
length,  and  to  the  root 
seven  lines.  The  root  is  | 
not  unfrequently  found  i 
curved  or  undulating. 

The  canine  presents 
on  the  middle  of  its 
anterior  suHiace  a  ridge 
which  ends  on  the  summit  in  a  cusp.    On  either  side  of 
this  middle  ridge,  two  other  ridges  are  seen  but  not  ter- 

Tm.  58,  «  ■  View  of  Ibe  Cmpidi,  or  caninB,  from  befoni  i  i  Vww  of 
the  tamB  from  behind  ;  e  e  Side  Tiew. 

Fib.  59,  ■  ■  ■  a  View  of  the  Bi-euipldi  rrom  wUhoutj  hbbb  View  froH 
within  {  c  e  «  c  Bide  Tiew. 


Fm.  59. 
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minating  in  ciisps.  On  the  posterior  sarface  ^^undulating 
ridges/'  running  transversely,  are  seen,  but  more  distinct 
in  the  upper  than  in  the  lower  canines.  The  summits  of 
the  canines  are  tubercular  and  oblique,  and  their  cusps 
disappear  in  the  adult. 

Bi'Cuspids  {Bi-Cuapidati — ^Fig.  59.) — The  bi-cuspids  are 
upon  either  side  of  the  canines,  and  are  four  in  each  jaw ; 
they  are  intermediate  in  sisse  between  the  canines  and  mo- 
lars, and  derive  their  name  from  having  two  tubercles  on 
their  grinding  surfaces.  A  groove  running  in  the  direction 
of  the  alveolar  arch  separates  these  tubercles;  the  outer  is 
larger  than  the  inner,  and  those  of  the  upper  larger  than 
those  of  the  lower  jaw.  The  body  is  thicker,  and  the  sides 
are  flatter,  than  either  the  incisors  or  cuspidati.  Their 
roots  are  single,  though  the  groove  is  much  deeper  than 
the  canine,  and  often  divides  it  into  two. 

The  necks  of  the  bi-cuspids  are  smaller,  in  proportion  to 
their  crowns,  than  those  of  any  other  teeth;  hence  the 
necessity  of  using  more  caution  in  their  extraction,  as  they 
are  more  liable  to  fracture. 

Professor  Harris  gives  a  bi-cuspis  five  surfaces,  two  ap- 
proximcdy  one  Imccal^  one  pcdatine  or  lingual^  and  a  grinding 
surfcuie;  also  four  angles,  one  anterior,  and  one  posterior 
pdUxio<bpproxim<d^  and  one  anterior,  and  one  posterior 
hucco-approxiTnol, 

MdareSy  or  MuUi-CuspidcUi. — ^The  posterior  teeth  in  the 
alveolar  arch  of  each  jaw  constitute  the  true  molars  or 
grinders,  and  with  the  bicuspids  form  what  is  called  the 
buccal  range.  There  are  six  to  each  jaw,  three  upon  either 
side  behind  the  bicuspids.  Their  greater  size  distinguishes 
them.  The  crown  of  each  presents  a  square  form,  and 
has  on  the  grinding  surface  four  and  five  tubercles,  with 
as  many  depressions,  which  are  so  arranged  that  the  tuber* 
cles  of  either  jaw  are  adapted  to  correspondiAg  depressions 
in  the  other. 

There  are  three  roots,  and  sometimes  four,  to  the  upper 
molars;  two  of  these  roots  are  external,  nearly  parallel  and 
vertical    The  third  is  internal,  directed  to  the  roof  of  the 


moutb,  aad  forms  an  acute  angle  vith  the  other.  The  mo- 
lars of  the  lower  jaw  have  but  two  roots,  the  one  anterior, 
the  other  posterior;  they  are  flattened  very  much  laterally, 
grooved,  and  sometimes  bifid.  The  first  molar  is  the  largest, 
the  third  or  last,  called  dena  saptentice,  is  the  smallest  and 
shortest.  The  wisdom  tooth  of  the  upper  jaw  has  its  roots 
sometimes  united  into  one,  while  the  root  of  the  lower  is 
Fio.  60. 


conical  and  generally  single. 
The  roots  of  the  first  twoft 
upper  molars  are  situated  be-  T 
ueath  the  fioor  of  the  antrum,  ) 
and  occasionally  perforate  j 
this  cavity.  Those  of  the  last  ^ 
inferior  molars  are  found  in 
the  base  of  the  coronoid  pro- 
cesses. Theapexofalltheroots 
are  perforated  for  the  tran$- 
miesion  of  vessels  and  nerves. 
The  roots  of  the  molar  teeth 
in  both  jaws  are  found  not 
nnfrequentty  to  approach  each  other,  and  thus  enclose  the 
osseous  wall  which  divides  them.  From  this  arrangement 
they  offer  considerable  difficulty  to  extraction.    The  inter- 
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nal  root  of  the  upper  molar  is  seen  sometimes  to  be  joined 
by  a  "broad  plate"  to  the  anterior  external,  and  then 
again  all  three  have  been  found  united  in  one  mass.  The 
roots  of  the  lower  molars  are  seen  occasionally  to  be  sim- 
ilarly connected.  And,  indeed^  so  great  is  this  irregularity 
in  the  roots  of  the  molars,  as  to  length,  figure  and  direc- 
tion, that,  according  to  Mr.  Nasmyth,  it  is  impossible  to 
tell  beforehand  the  amount  of  resistance  to  be  encountered 
in  their  removal.  The  average  length  of  a  molar  he  esti- 
mates at  from  eight  to  thirteen  lines. 

In  reference  to  the  function  of  the  molars,  this  same 
gentleman  uses  the  following  language:  "The  mechanical 
disposition  of  the  molar  teeth  is  beautifully  fitted  to  the 
purposes  which  these  organs  have  to  fulfil;  for  example, 
the  first  act  of  mastication,  consisting  in  the  closure  of  the 
lower  against  the  upper  jaw,  while  it  secures  the  food, 
makes  its  greatest  force  of  pressure  against  the  outer  limb 
of  the  crown  of  the  superior  molars,  that  limb  which  we 
know  to  be  supported  by  two  out  of  the  three  roots  of  the 
tooth. 

"Again,  when  trituration  ensues,  the  ramus  of  the  jaw  is 
drawn  inwards,  and  the  chief  amount  of  pressure  is  trans- 
ferred to  the  outer  limb  of  the  lower  molars,  where  the 
greatest  strength  of  fang  exists." 

Structure, — The  structure  of  each  tooth  consists  essential- 
ly of  three  parts,  the  pulpy  dentine  or  ivory,  and  enamd,  to 
which  the  cementum  or  cruatorpetroaa  is  added,  (Fig,  61,  A.) 
Each  tooth  contains  within  itself  a  cavity  for  lodging  the 
pulp,  called  the  pulp  cavity ,  (Fig.  61 ,  B,  C.)  The  shape  of  the 
cavity  corresponds  to  that  of  the  tooth  to  which  it  belongs. 
The  dental  pulp  has  the  same  form  as  the  cavity,  and  is  de- 
scribed by  Mr.  Thos.  Bell,  as  "  very  soft,  gelatinous,  and 
semi-transparent,  and  having  its  surface  covered  by  an  ex- 
tremely delicate,  thin,  vascular  membrane,  closely  attached 
to  it  by  vessels." 

The  vessels  (Fig.  62,  from  a  drawing  by  Mr.  Nasmyth) 
which  supply  the  pulp,  enter  the  tooth  at  the  apex  of  its 
root,  forming  a  capillary  net-work  on  the  pulp,  and  show 
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the  great  vascular- 
it;  of  this  tiflsue; 
the  larger  resBels 
are  deep,  and  run 
tortuously  id  the 
longitudinal  direc- 
tion ;  the  arteries 
and  veins  commu-  1 
nicate  hy  an  im- 
mense numher  of 
looped  capillarieB, 
aa  seen  in  the 
drawing. 

The  nerves  of  the  pulp  (Fig.  63,  taken  also  from  Mr, 
Nasmyth)  come  from  the  superior  and  inferior  maxillary 
divisions  of  the  fifth,  accompany  the  artery,  and  are  seen  to 
form  a  series  of  loops.  The  putp  thus  seems  to  be  consti- 
tuted of  blood  vessels  and  nerves,  surrounded  by  a  very 
delicate  membrane. 

Fia.  61,  A  reprctepU  tli*  diSersnt  itnicturci  conpotioK  a  loolh.    «  Fulp. 
t  Dentine,    t  Enamel,    d  CnitU-patrou,  or  cemeDtun. 
Fie.  Gl,  B  repreMoti  (he  /nJp  tmUUt  of  the  permuent  teelb  from  Tertlcal 

Fis.  61|  C  MpntenU  the  putp  oniHa  of  the  penntnent  teeth  of  both  Jewi, 
Iron  traiHTene  tectioni  et  their  necki. 
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Micaoacopic  anatomy  of  thk  pulp. 

Tit.  es.  Fia  63. 


According  to  the  mi- 
croscoiiic  observationa  of 
Mr.  Nasmyth,  the  pulp 
consists  of  a  structure 
essentiallj'  ceilular,  (as 
exhibited  in  Fig.  64,  A.) 
which  he  calls  the  ret- 
icular tissue.  These  cslls 
coDstitute  the  "principal 

the  Tucultritir  of  Ibe  pulp*  of  one  of  Iha  cenlral  iociMr 
iMlh  of  Uie  upper  jaw.  Th«  deepor  fsueli  «re  teen  to  be  Imrge,  ind  Ihe 
looped  communication  between  the  cipillary  arteriea  and  Teiu  i*  distinctlT 
■hown.     The  imall  figure  ihowBtlie  pulp  of  nalural  size. 

Fio.  S3  repretenta  the  pulp  of  an  adult  bi-cu^id,  and  the  amngineDt  of 
id  Derrei — masniAed  Iwentj  time*. 
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portion"  of  the  bulk  of  the  tooth.  They  vary  very  much 
in  size  and  shape,  heing  estimated  from  the  ten-thousandth 
to  the  one-eighth  part  of  an  inch  in  diameter.  They  are 
disposed  throughout  the  pulp  in  concentric  layers,  and 
have  granules  interspersed  among  them. 


The  microscope  of  this  gentleman  also  shows  the  pulp 
cells  to  consist  of  a  membrane,  cavity  and  nucleus.  The 
nucleus  generally  occupies  the  lateral  portion  of  the  cell- 
wall,  though  some- 
times found  in  the 
centre  of  its  cavity. 
The  nuclei  of  all 
the  cells  are  compo< 
sed  of  animal  tissue, 
and  remain  as  such  i 
without  any  trans- e 
formation;  while  the  •* 
cells  themselves  un- 
dergo a  "conversion"  into  ivory,  by  the  deposition  in  their 
interior  of  calcareous  salts.  The  nuclei,  arranged  in  a 
"linear  succession,"  constitute  "the  fibres  of  the  ivory," 

Fi«.  64,  A,  the  Cellular  mrninsemeiit  in  >  portion  of  the  bod;  of  the  pulp. 

Fie.64,  Brepreteota  thepreienceofVeilcIeion  the  luperficinl  Ujerof  the 
palp — not  an  nofrequeat  ooeurreuee  ■coordins  to  Hr.  NMrnyth. 

Fia.  64,  C,  uiotber  ruriet;  In  the  ernuiKemrnt  of  Ibe  Cell*  of  the  pulp. 

Fie.  65,  A  repceual*  (he  b«ocat«d  or  beaded  appearanoe  of  Deotioe,  acoord- 
ing  to  Mr.  Naimjth. 

Fio.  65,  B  repreioDti  a  portion  of  the  Pulp,  u  well  u  tbe  tT«tj,  and  ahowt 
Ibe  Bbne  to  be  contioaotM  with  the  parletu  of  the  celli. 
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and  are  imbedded  in  the  osseous  substance.  These  fibres 
are  solid,  instead  of  tubular  as  supposed  by  Betzius  and 
others^ — ^and  they  present  (from  the  peculiar  arrangement 
of  their  nuclei)  a  beaded  or  ^^baccated"  appearance — as 
seen  in  Fig.  65,  A. 

The  fibres  of  the  pulp  are  observed  to  be  spiral  in  their 
course,  but  less  so,  and  rather  undulating  where  the  ivory 
is  deposited  around  them.  The  pulp  is  enclosed  in  a 
double  sac — the  outer  one  stated  by  Mr.  Hunter  to  be 
"soft,  spongy,  and  without  vessels,"  while  the  inner  is 
very'  vascular  and  firm.  Mr.  Blake  on  the  other  hand 
makes  the  outer  to  be  full  of  vessels,  as  well  as  spongy,  and 
the  inner  to  be  destitute  and  delicate.  The  injections  of 
Mr.  Fox,  preparations  of  Mr.  Bell,  and  observations  of  Pro- 
fessor Harris,  all  seem  to  show  that  both  membranes  are 
decidedly  vascular.  At  an  early  period  when  this  sac, 
termed  the  dental  capsule,  is  about  to  close  its  follicular 
stage,  from  being  a  mucous  membrane,  presents,  according 
to  Mr.  Nasmyth,  a  "white,  silvery,  loose,  and  rugous" 
appearance,  which,  under  the  microscope,  exhibits  minute 
cells  differing  from  those  of  the  epithelium,  while  the  inter- 
nal layer  of  the  sac,  according  to  this  same  authority,  pre* 
sents  layers  of  loose  cells,  of  oval  shape,  containing  nuclei 
and  some  granular  matter,  but  destitute  of  vessels.  This 
layer,  however,  he  states,  has  beneath  it  a  net-work  of 
vessels,  "supported  by  a  web  of  areolo-fibrous  tissue," 
which  readily  accounts  for  both  layers  of  the  capsule  being 
considered  vascular. 

The  dental  capsule  is  found  to  be  connected  with  the 
alveolar  periosteum,  and  so  blended  with  it,  as  to  be  con- 
sidered a  single  membrane.  Mr.  Bell  makes  one  of  its 
attachments  inseparable  from  the  gums,  and  the  other  con- 
nected with  the  pulp,  where  the  vessels  and  nerves  enter. 

DENTINE  OR  IVORY. 

Dentine  or  Ivory,  (see  Fig.  61,  A,)  forms  by  far  the 
most  abundant  constituent  of  a  tooth,  composing  the 
whole  of  the  body,  root  and  neck,  excepting  the  thin  cov- 
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ering  of  enamel,  the  crusta  petrosa,  and  pulp.  Its  color 
is  a  yellowish  white,  and  presents  when  broken  a  fibrous 
appearance.  It  is  harder  than  bone.  Chemical  analysis 
makes  ivory  to  consist,  in  100  parts,  of 

Phosphate  of  lime,  61.95 

Fluate  of  lime,  2.10 

Carbonate  of  lime,  5.30 

Phosphate  of  magnesia,  1.25 

Soda  and  chloride  of  sodium,  1.40 

Cartilage  and  water,  28.00 

According  to  Mr.  Nasmyth,  ivory  presents  three  varieties. 
The  first,  consisting  of  a  '^  regular  series  of  fibres  and  cells," 
called  fhro-cellvlary  and  regarded  as  the  most  perfect  kind 
of  ivory,  forms  the  greater  portion  of  the  teeth  of  man,  and 
is  found  to  strongly  characterize  both  classes  of  the  mam- 
malia and  reptUia.  The  second  variety  of  ivory  presents 
vertical  canals  traversing  it,  as  seen  particularly  in  the 
teeth  of  fish,  and  is  called  carKdicidar.  The  third  variety, 
from  exhibiting,  like  bone,  little  corpuscular  bodies  scat- 
tered through  its  substance,  receives  the  name  of  corptM^ 
cular  ivory.  Specimens  of  this  latter  are  noticed  in  the 
teeth  of  the  walrus,  sloth,  &c.,  and  is  stated  to  exist  in  the 
human  tooth,  sometimes,  when  diseased. 

The  structure  of  the  dentine,  and  its  relation  to  the  pulp, 
are  seen  in  Fig.  61,  A,  after  Betzius;  here  the  fibres  are  rep- 
resented as  tubular,  the  tubes  or  dental  canals  opening  by 
circular  orifices  in  the  pulp  cavity,  from  which  they  traverse 
the  body  of  the  tooth,  in  a  curvilinear  direction,  to  end  in 
cul  de  sacs  at  the  outer  margin  of  the  dentine,  or  at  the 
enamel.  These  tubes  are  represented  as  having  distinct 
parietes,  branching  in  their  course,  some  bifurcating  at 
their  termination,  others  at  their  middle,  and  containing  a 
serous  fluid,  which  is  supposed  to  be  intended  for  the  nour- 
ishment of  the  tooth,  by  imbibition.  It  appears  from  Mr. 
Nasmyth's  later  experiments  that  the  structure  of  dentine 
is,  like  that  of  the  pulp,  essentially  cellular  emdjibrous — that 
is,  consisting  of  cells  and  fibres — and  that  these  cells  assume 
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different  shapes  ia  different  ani- 
mals, BO  much  80,  indeed,  aa  to  be 
regarded  an  important  feature 
in  the  claasification  of  the  animal 
kingdom.  But  notwithstanding 
the  difference  in  shape,  in  the 
I  ivory  cells  of  different  animals, 
\  they  all  nevertheless  have  one 
I  character  in  common,  i.  e.  their 
baccated  (or  headed)  appearance 
as  seen  in  Fig.  65,  A.  The  beads 
represent  the  nuclei  of  the  differ- 
ent cells,  which,  as  before  stated, 
consist  of  animal  tissue,  remain 
as  such,  andj  connected  in  a  lin- 
ear series,  constitute  the  fibres 
of  the  ivory,— while  around  the 
fibres,  and  within  the  cells,  is 
deposited  the  calcareous  matter, 
giving  hardness,  density,  and 
strength  to  the  ivory.  The  fibres 
themselves  are  also  found  to  be 
solid,  instead  of  tubular  aa  Bet- 
zius  thought,  and  the  interfi- 
brous  substance,  instead  of  being  structureless,  to  consist 
of  organized  cells. 

BLOOD-VIBSELS  OF   BEMTINS  OR   IVOBT. 

The  vascularity  of  dentine  is  generally  denied  by  anat- 
omists; but  Fig.  66,  taken  from  an  injected  specimen  in 
the  possession  of  Professor  Harris,  eeems  clearly  to  show 
it  has  a  circulation,  and  in  bis  Principles  and  Practice  of 
Dental  Surgery,  he  states  that  similar  specimens  are  in  the 
possession  of  Dr.  Maynard.  In  vol.  2  of  the  American 
Journal  of  Dental  Bcience,  the  doctor  uses  the  following 
language  in  explanation  of  the  above  figure,  "the  second 
time  he  had  the  good  fortune  to  make  this  discovery,  it 
was  in  the  half  of  an  inferior  molaris,  taken  from  the 
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mouth  of  a  boy  eleven  years  of  age,  and  of  which  an  exact 
representation  of  a  microscopic  view  of  it  is  annexed.  (Fig. 
66.)  The  tooth  had  ached  violently  for  several  days  pre- 
vious to  its  extraction,  from  which  circumstance  he  was 
induced  to  believe  that  the  vessels  of  the  pulp  were  highly 
injected,  and  to  satisfy  himself  upon  the  subject,  he  soon 
after  its  removal  split  it  open  with  a  strong  pair  of  ex- 
cising forceps.  As  was  anticipated,  the  vessels  of  the  pulp 
were  filled  with  red  blood,  and  on  examining  the  half  of 
the  tooth  in  which  this  had  remained,  through  a  micro- 
scope, a  number  of  vessels  within  the  very  svbstance  of  the 
hone,  charged  with  this  fluid,  were  distinctly  seen."  The 
crown  is  represented  as  decayed. 

Formation  of  the  Dentine. — The  ossification  of  a  tooth,  it 
is  well  known,  commences  on  the  surface  of  the  pulp,  and 
according  to  the  experiments  of  Mr.  Hunter,  from  feeding 
animals  on  madder,  this  ossific  matter  is  laid  layer  within 
layer,  from  the  surface  to  the  centre,  till  the  tooth  is  com- 
pleted, the  pulp  retiring  and  diminishing  as  ossification 
advances. 

The  incisors  begin  to  ossify  by  three  points,  the  cuspids 
by  one,  the  bicuspids  by  two,  and  the  molars  by  three, 
four,  or  five,  according  to  the  number  of  projections  or 
tubercles  upon  their  grinding  surface.  The  crown  of  the 
tooth  being  formed,  the  roots  are  next  observed  to  be  de- 
veloped, and  their  number  always  previously  indicated  by 
the  number  of  distinct  vessels  and  nerves  going  to  the 
pulp. 

This  view  of  the  formation  of  dentine  has  been  termed 
the  excretion  theory.  The  later  researches  of  Mr.  Nasmyth 
give  another  view  of  the  subject ;  observing  the  similarity 
of  structure  between  the  pulp  and  dentine,  that  each  pos- 
sessed the  cellular  or  reticular  arrangement,  (in  his  own 
comprehensive  language)  he  remarks,  "  My  theory,  indeed, 
is  most  simple,  the  cells  of  the  pulp  are  converted  into 
ivory  cells  by  the  deposition  within  them  of  earthy  salts, 
and  the  cells  so  converted,  with  their  nuclei,  are  the  perfect 
ivory ;  moreover,  the  nuclei  assume  a  peculiar  arrange- 
16 
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meat  and  constitute  the  structure  which  I  have  described 
and  demonstrated  by  the  name  of  baccated  fibre."  See 
Fig.  65,  A. 

Fio.  ST. 


Mr  Tomes  makes  three  stages  in  the  formation  of  den- 
tme  or  ivory  1st  The  Areolar,  consisting  of  &  very  fine 
tissue,  which  he  calls  the  preparatory  stage.  2d.  Cellular, 
(Fig.  6t;  A,)  in  which  the  cells  are  scattered  irregularly  and 
have  no  definite  arrangement,  3d.  The  Linear,  where  the 
cells  (Fig.  67,  B)  are  disposed  in  regular  rows,  vertical  to  the 
coronal  surface.  From  this  third  stage,  Mr.  Tomes  thinks, 
the  regular,  continuoua,  permanent  tubes  of  dentine  re- 
sult— these  vertical  cells  becoming  united,  end  to  end, 
opening  into  each  other  and  forming  a  communication :  so 
that  if  the  baccated  appearance  of  Mr.  Nosmyth  is  seen,  it 
is  regarded  as  an  arrest  of  development,  and  exhibiting 
dentine  in  an  imperfect  state. 

The  Enamel  (Fig.  61,  A)  covers  the  crown  of  the  tooth ;  is 
thickest  upon  the  cutting  and  grinding  surfaces,  and  is 
much  the  hardest  portion.  Its  hardness  is  so  great  as  to 
strike  fire  with  steel,  and  resist  the  file  or  saw ;  hence  it  is 
well  suited  to  oppose  the  pressure  and  friction  to  which  it 
is  constantly  liable.  Its  color  is  a  pearly  white,  and  it  is 
very  brittle.    It  is  found  to  consist  of  fibres,  or  minut« 

Flo.  ST,  A  reprMenti  the  Dentine  in  it*  ■eeood  Mage. 
Fia-  6T,  B  repreienti  the  Denlioe  In  the  earlj  part  of  the  third  itage. 
Fia.  67,  C  repreieots  the  Dentine  at  the  completion  of  the  Ihird  and  most 
perfect  itag«. 


CRUSTA-PETROSA  OR  CEMBNTPM. 


243 


hexagonal  prisms,  arr&nged  perpendicularly  to  the  Burfoce 

of  the  ivory  parallel  to  each  other,  and  having  one  of  their 

extremities  resting  upon  the  ivory,  and  the  other  forming 

the  free  surface  of  the  crown,  as  seen  in  Fig.  68,  A.    A  thin 

membrane  is  described  as  separating  the  enamel  from  the 

ivory,  and  is  found,  by  Mr.  Nasmyth,  to  be  composed 

of  cella.    Tlie  enamel,  like  ivory,  consists  also  of  animal 

and  earthy  matter,  and  is  chemically  composed,  according 

to  Berzelius,  in  100  parts,  of 

Phosphate  of  lime,  85.3       Phosphate  of  magnesia,      1.5 

Fluoride  of  calcium,  3.2       Soda  and  muriate  of  soda,  1. 

Carbonate  of  lime,     8.        Animal  matter  and  water,  1. 

A  Fid.  68.  C 


Crusta-petroaa  (or  cemenlum) 
(Fig.  61,  A)  forms  a  thin  coating 
of  osseous  lamina  to  the  root 
"'of  the  tooth,  from  the  neck 
I  where  the  enamel  ends,  to  the 
apex  of  the  fang.  In  some  animals — as  the  elephant — it 
is  continued  over  the  enamel  as  a  thick  layer.  In  struc- 
ture, it  has  the  calcegerous  cells  and  tuhuli,  and  consists 
of  true  hone.  It«  quantity  increases  as  age  advances,  and 
presents,  sometimes  in  old  people,  an  exostosis  on  the 

Fia.  68,  A  nprewnti  the  hextgonal  termination  ofithe  Enunel  fibre*. 
1,  3,  3,  >ho«  th«  iiregulBT  crevicet  between  the  heiBgonal  Gbrei. 

Tta.  69,  8  repretcntj  a  lateral  Tieir  of  the  Enaiuel  fibres.  ]  I  Eaamet 
fibret ;  2  3  TransTene  ilripei. 

Fio.  68,  CreproentiaTiewof  the  EoaaieloDiTerticalaeclion. 
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though  the  term  is  most  usually  restricted  to  misplacement 
in  position  and  number. 

The  permanent  teeth  most  frequently  deviate  from  their 
natural  places  and  exhibit  irregularity  iti  their  arrange- 
ment. The  incisors  and  cuspidati,  it  is  said,  present  an 
improperdirectionoftener  than  any  of  tHe  other  teeth.  Some 
teeth  may  be  said  to  vary  in  improper  direction  when  they 
are  out  of  the  line  of  the  proper  arch,  and  project  either  too 
far  forwards  or  too  far  backwards ;  or  when,  with  this  de-  ^ 

viation,  there  is  an  additional  irregularity,  by  which  they 
are  turned  about  and  have  their  anterior  and  posterior  sur- 
faces presenting  very  obliquely  forwards,  and  backwards. 
Another  irregularity  in  position  is,  where  the  teeth  change 
places ;  thus  the  central  incisor  has  been  seen  to  take  the 
place  of  the  lateral,  and  the  lateral  of  the  central.  .  Again, 
irregularity  of  teeth  may  occur  not  only  in  consequence  of 
change  of  position,  but  different  parts  of  the  tooth  itself . 
may  change,  as  in  the  upper  jaw,  for  example,  the  crown 
may  be  above  and  the  roots  below,  looking  towards  the  al- 
veolar surface — ^an  instance  of  which  is  seen  in  the  Museum 
of  the  Baltimore  College  of  Dental  Surgery. 

The  irregtdarity  in  number  may  be  either  a  deficiency  or 
excess.  Instances  are  cited  in  which  the  teeth  have  all  been 
wanting,  or  a  great  number  have  been  absent ;  or,  as  we 
are  told,  they  have  been  fused  together  so  as  to  constitute 
but  a  single  piece.  Those  which  exceed  in  number  are 
called  supernumerary  teeth. 

Irregularity  in  time  of  appearance  is  equally  great. 
Teeth  have  been  seen  at  birth,  and  on  the  other  hand,  not 
till  ten  years  of  age.  These  may  be  regarded  as  the  ex- 
tremes, between  which  we  find  every  intermediate  shade  of 
variety. 

SECTION  III. 

ORIGIN    AND   DEVELOPMENT    OF    THE   TEETH,   AND    FORMATION  OF 

THE  ENAMEL. 

The  teeth  are  appendages  of  the  mucous  system,  and 
have  their  origin  from  the  mucous  membrane  of  the  mouth. 
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Mr.  Goodsir'i^  obser- 
vations on  this  sub- 
ject being  the  most 
minute  and  accurate, 
we  will  very  briefly 
state  the  result  of  the 
facts  he  has  commu- 
nicated. 

His  observations 
began  in  an  embryo 
as  early  as  the  sixth 
week.  At  this  pe- 
riod the  superior 
maxillary  bone, 
within  its  external 
alveolar  margin, 
presents  a  deep,  nar- 
row groove.  This  he 
calls  the  primitive  dental  groove^  the  mucous  membrane 
lines  it.    In  the  seventh  week,  appears  upon  its  floor  a 

Fio.  71,  A  represents  the  origin  and  progress  of  the  temporary  with  the 
corresponding  permanent  teeth,  after  Mr.  Qoodsir.  a  Mucous  membrane, 
h  Mucous  membrane  containing  a  granular  mass,  e  PrimitiTc  dental  groore. 
i  Papilla  on  the  floor  of  the  groore.  e  Papilla  enclosed  in  a  follicle.  /  Pa- 
pilla assuming  the  shape  of  a  pulp,  opercula  forming,  and  reserre  cayitj  seen. 
g  Papilla  become  a  pulp  and  the  follicle  a  sac,  from  the  opercula  closing* 
k  Secondary  g^roore  adherent  except  behind  the  inner  operculum,  where  a 
closed  caTlty  of  reserre  is  left  for  the  pulp  and  the  sac  of  the  permanent 
tooth,    i  Deposition  of  tooth  substance  commencing,    j  Ckrity  of  reserre  re- 
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small  papilla^  which  is  the  germ  of  the  anterior  temporary 
molar.  In  the  eighth  week,  the  papillae  for  the  canine,  in 
the  tenth  those  for  the  incisors,  and  next  those  for  the 
posterior  temporary  molars  are  seen. 

This  is  styled  the  first  or  papillary  stage  of  development 
Delicate  processes,  passing  from  the  sides  of  the  dental 
grooves,  meet  in  front  and  behind  the  papillae,  so  as  to  form 
an  open  follicle  for  each.  This  is  the  second  or  fdUcviar 
stage,  which  is  not  completed  until  the  fourth  or  fifth 
month.  At  this  period  the  papillae  begin  to  change  their 
form  into  that  of  the  future  teeth. 

The  follicles,  which  are  still  open,,  begin  now  to  be  closed, 
sending  from  their  edges  membranous  processes  across 
their  mouths,  called  opercuLa  or  lids.  Two  of  these  oper- 
cula  belong  to  the  incisors,  three  to  the  canine,  and  four 
or  five  to  the  molars.  The  complete  formation  of  these 
operculae  constitutes  the  third  or  saccular  atage^  which 
commences  about  the  fourth  month  and  continues  to  the 
period  of  eruption — which  is  another  stage  called  the  erwp- 
tive^  and  already  described  in  another  place. 

During  the  saxxmlar  stage  occur  some  of  the  most  inter- 
esting phenomena  in  dental  growth.    At  this  period  the 

ceding,  and  its  floor,  where  the  pulp  is  being  formed,  dilating.  Jb  Cavity  of 
reserve  becoming  a  sac,  and  temporary  tooth  a  layer  of  bone.  I  Temporary 
tooth  rising  to  the  surface  of  the  gums  and  getting  a  fang,  m  Sac  of  the  tem« 
porary  tooth  touching  the  surface  of  the  gums,  and  its  roots  elongated,  n  Sac 
of  the  temporary  tooth  again  become  a  follicle  by  its  eruption,  o  Completion 
of  the  sac,  and  its  free  portion  becoming  the  vascular  margin  of  the  gum,  and 
the  **  permanent  sac  connected  by  a  chord  passing  through  the  alveolo  dental 
canal  or  foramen.*' 

Fio.  71,  B.  a  Non-adherent  portion  of  primitive  dental  grooTc.  h  Papilla 
and  follicle  upon  the  floor  of  this  non-adherent  portion,  now  become  a  part  of 
the  secondary  groove,  c  Papilla  become  a  pulp,  and  the  follicle  a  sac,  and 
cavity  of  reserve  seen,  d  Sac  of  first  molar  advancing  into  the  coronoid  pro* 
cess  or  tuberosity  of  superior  maxilla,  and  increased  in  size,  e  Sac  of  first 
molar  having  resumed  its  former  position.  /  Cavity  of  reserve  sending  back- 
wards the  sac  of  the  second  molars,  g  Sac  of  second  molar  coming  into  the 
coronoid  process,  or  tuberosity  of  superior  maxilla,  h  Sac  of  second  molar 
returned  and  cavity  of  reserve  shortened,  i  Cavity  of  reserve  sending  off* sac  and 
pulp  of  the  dens-sapienti(B  or  wisdom  tooth,  j  Sac  of  wisdom  tooth  advancing 
into  coronoid  process,  and  tuberosity  of  the  superior  maxilla,  k  Sac  of  the 
wisdom  tooth  returned  and  forming  the  last  of  the  dental  range. 
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papiUfiB  become  pulps,  the  ivory  or  dentine  and  enamel 
are  formed,  the  enlargement  in  the  maxillary  bones,  and 
the  ossification  of  the  alveolar  processes  takes  place. 

The  rudiments  of  the  second  or  permanent  set  of  teeth 
are  developed  soon  after  the  commencement  of  the  saccular 
period.  The  papillae  and  sacs  of  the  ten  milk  teeth,  in  either 
jaw,  are  closed  about  the  fourteenth  week ;  and  the  upper 
or  superficial  part  of  the  primitive  groove  remains  open  and 
receives  the  name  of  thfi  secondary  dental  groove. 

It  is  in  this  groove  that  the  permanent  teeth  begin  their 
development.  Behind  the  operculum  of  each  milk  tooth 
sac  a  small  cavity  is  seen,  called  the  cavity  of  reserve.  The 
mucous  membrane  lines  this  cavity^  and  on  its  floor,  as  in 
the  primitive  groove,  a  papilla  is  formed  which  becomes 
enclosed  in  a  follicle  and  finally  in  a  shut  sac ;  as  this  is 
going  on,  the  papilla  is  found  to  recede  from  the  surface, 
and  the  neck  of  its  sac,  which  was  originally  continuous 
with  the  common  mucous  membrane,  remains  as  an  oblit- 
erated cord  connected  to  the  internal  surface  of  the  gum  of 
each  temporary  tooth.  These  cords  are  called  the  itineror- 
dentiiim.  About  the  fifth  month  the  papilla  and  follicle  of 
the  anterior  permanent  molar  is  developed  in  a  portion  of 
the  primitive  groove,  which  is  behind  the  posterior  tem- 
porary molar,  and  is  not  closed  so  soon  as  the  anterior 
portion. 

The  dental  groove,  in  closing  over  the  sac  of  this  anterior 
permanent  molar,  leaves  a  space  between  the  sac  and  the 
gum,  which  is  the  cavity  of  reserve  for  the  second  perma- 
nent molar,  and  a  similar  one  for  the  third  molar,  or  wis- 
dom tooth.  Owing  to  the  sacs  of  the  anterior  permanent 
teeth,  and  the  temporary  ones  enlarging  faster  than  the 
maxillary  bones  can  elongate,  the  cavity  for  the  permanent 
molars  recedes  into  the  root  of  the  coronoid  process  below, 
and  into  the  maxillary  tuberosity  above.  But  after  birth, 
as  the  jaw  enlarges,  the  first  permanent  molar  takes  its 
proper  place  and  level  in  the  dental  circle,  which  is  now- 
occupied  by  the  cavity  of  reserve  dilating  in  it,  and  devel- 
oping in  it  the  papilla  of  the  second  permanent  molar.    In 
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time,  as  the  jaw  elongates  still  further,  this  molar  also  de- 
scends to  its  appropriate  place ;  and  then  the  remainder  of 
the  cavity  behind  dilates  for  the  development  of  the  dens 
sapientioB. 

About  the  fourth  or  fifth  month  of  intra-uterine  life, 
when  the  sacculated  stage  is  complete,  and  the  pulps  have 
taken  the  form  of  the  future  teeth,  we  find  the  growth  of 
the  dentine,  or  ivory,  commencing  by  being  deposited  first 
on  the  most  prominent  parts  of  the  surface  of  the  pulp,  as 
on  the  cutting  and  grinding  surfaces.  This  we  have 
already  explained  under  the  head  of  dentine. 

At  birth,  and  previous  to  it,  each  maxillary  bone  pre- 
sents, on  its  border,  a  whitish  and  dense  tissue  continuous 
with  the  gum ;  on  raising  it,  membranous  and  bony  septa, 
though  imperfect,  are  found  between  the  alveoli;  and  in 
the  latter  are  seen,  extending  from  this  fibrous,  white  tis- 
sue, prolongations  enclosing  the  dental  follicle  in  a  distinct 
sac,  which  is  perforated  at  the  bottom  for  the  vessels  and 
nerves  to  enter. 

On  examination,  these  dental  sacs  are  found  to  resemble 
serous  sacs,  and  to  hold  some  fluid.  Their  external  or 
parietal  layer,  being  fibro-cellular,  is  connected  with  the 
periosteum,  lines  the  alveolus,  and  is  reflected  from  the 
bottom,  round  the  vessels  and  nerves  over  the  pulp,  where 
it  is  called  the  tunica  propria.  It  is  highly  vascular,  no- 
ticed in  the  description  of  the  pulp.  This  reflected  portion 
was  originally,  in  the  follicular  stage,  mucous  membrane, 
which  the  papilla  and  pulp,  in  their  ascent  and  develop- 
ment carry,  or  push  before  it 

It  has  been  stated  that,  on  the  surface  of  the  pulp,  the 
ivory  is  first  deposited;  and  that,  according  to  Mr.  Na- 
smyth's  discoveries,  the  superficial  set  of  cells  contained 
in  this  pulp  become  elongated,  and  are  first  formed  into 
tooth  bone ;  and  as  these  become  "calcified,"  the  layer  next 
beneath  takes  a  similar  arrangement,  is  in  like  manner 
formed  into  bone,  and  so  on,  layer  within  layer,  till  the 
greater  part  of  the  pulp  is  ossified.  In  this  way  a  complete 
shell  is  formed  for  the  pulp,  except  where  the  vessels  enter. 
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The  pulp  elongates,  sending  off  processes  to  form  the 
roots,  which,  in  their  descent,  continue  to  deposit  the  ivory 
around  them.  During  this  process,  previous  to  the  com- 
pletion of  the  outer  shell,  we  have  the  preparation  for  the 
formation  of  the  enamel, 

FORMATION  OF  THE  ENAMEL. 

A  diversity  of  opinion  is  entertained  as  to  the  manner  in 
which  the  enamel  is  formed.  The  doctrine  most  prevalent 
at  one  period,  was  that  the  inner  membrane  of  the  dental 
sac  made  a  deposition  of  the  enamel  fluid,  which  by  a  pro- 
cess of  condensation  resembling  crystallization,  ultimately 
attained  the  extreme  hardness  and  beautiful  polish  char- 
acteristic of  enamel. 

The  most  recent  observations,  however,  seem  to  prove 
that  there  is  an  especial  apparatus  provided  for  this  pur- 
pose, called  by  Baschkow,  the  adamantine  organ — and  by 
Goodsir,  the  granvHar  avbstan^e,  which  is  described  as  being 
within  the  dental  sac,  and  becoming  gradually  absorbed ; 
and  that  when  the  ivory  is  complete,  the  interior  of  this 
sac  is  observed  to  present  a  "  villous  and  vascular  appear- 
ance," having  fi,  thin  layer  of  this  granular  substance  upon 
it,  which  layer  is  regarded  as  the  enamsl  organ  or  membrane, 
the  matrix  by  which  the  enamel  i^  furnished. 

Professor  Harris  also  embraces  this  view  from  dissecting 
the  alveoli  of  a  pig,  and  afterwards  those  of  a  "human 
foetus  at  the  fourth  month,"  where  he,  for  the  first  time, 
saw  this  granular  substance,  and  was  convinced  that  its 
office  was  the  furnishing  the  enamel,  and  that  his  previous 
views  were  incorrect* 

The  microscope  of  Mr.  Nasmyth  demonstrates  that  the 
enamel,  as  well  as  the  ivory,  consists  of  cells,  and  that  it 
is  by  the  calcifying  of  these  cells  that  the  enamel  is  formed, 
the  deposit  being  first  made  on  the  prominences  of  the 
tooth,  then  over  the  surface  of  the  crown  and  body,  down 
to  the  neck,  where  it  ceases. 

■^  See  Harris'*  Priooiples  and  Practice  of  Dental  Surgery. 
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The  enamel  is  represented  as  being  deposited  id  minute 
particles  of  a  calcareous,  crystalline  character,  neither  very 
compact,  nor  firm,  but  soon  becoming  solid  and  strongly 
adhering  to  the  earface  of  the  ivory  ;  its  fibres  baiug  per- 


Fio.  79. 


pendicular  to  and 
having  a  diflFerent 
direction  from 
those  of  the  ivory. 
We  select  from 
Mr.  Kasmyth  the 
accompanying 
figure,  which 
shows  all  the  dif- 
ferent structures 
entering  into  the 
composition  of  a 
tooth,  aa  the  blood 
vessels,  pulp,  cells 
ofpulp,  their  con- 
version into  den- 

S  tine,  enamel,  and 
cenjentum,  at  a 
single  glance, and 
which  we  have 
introduced  here 
at  the  close  ol 
their  description, 
in  order  that  a 
proper  estimate 
may  be  formed  of 

1  this  gentleman's 
views  of  the  mode 
in  which  teeth  are 
formed. 


Fio.  73,  1  1  Blood  TMiels  and  cspiUariea  of  Iho  pulp.  3  S  Cells  in  pro- 
ceu  of  conversion  JDto  iTory  or  deDUne.  3  3  Line  showing  ti.e  traiisition  cf 
these  cells  into  the  ilructure  of  dentine  more  clearlj.  4  4  The  denline.  5  5 
Enamel.    6  6  Cortictl  lubilance  or  crusla  peu™>. 
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CHANaSS  PRODUCED  ON  THB  UPPER  AND  LOWER  JAW  AND  PACE, 
FROM  THB  DEVELOPMENT  OF  THE  TEETH. 

During  the  period  of  the  first  and  second  dentition,  great 
and  obvious  changes  are  noticed  in  the  face,  resulting  from 
changes  occurring  in  the  upper  and  lower  jaw  bones,  from 
development  of  the  teeth. 

The  principal  of  these  changes  we  will  briefly  notice,  to 
impress  upon  the  student  the  great  and  commanding  in* 
fluence  which  the  teeth  simply  exert  during  their  develop- 
ment, in  producing  the  various  configurations  of  the  face, 
observed  at  diflerent  periods.  The  first  we  notice  is  in  the 
dental  arches.  The  maxillary  bone,  as  stated  in  another 
place,  presents  in  the  first  instance  a  simple  groove,  scarcely 
perceptible  when  the  tooth  germs  are  present,  but  which 
soon  becomes  partitioned  off  and  formed  into  alveoli  for  the 
accommodation  of  the  two  sets  of  teeth.  After  the  per- 
manent set  have  completed  their  eruption,  we  find  but  a 
single  range  of  alveoli ;  and  when,  as  in  old  age,  the  teeth 
are  lost,  the  alveoli  are  destroyed  and  the  arches  again  re- 
turn to  their  original  embryo  state. 

The  alveolar  arches,  when  the  teeth  are  being  developed, 
show  striking  changes  in  their  Uvigth  and  height.  The 
length  of  the  arches  depends  upon  the  volume  and  number 
of  the  teeth^  and  Blandin  says  it  may  be  safely  asserted 
that  the  arches  grow  from  the  "  beginning  of  life,"  to  the 
full  development  of  the  dens-sapientae.  These  arches,  in 
the  adult^  are  separated  by  drawing  a  transverse  line  in 
front  of  the  first  molar,  into  an  anterior  and  a  posterior 
portion. 

All  the  alveoli  belong  to  the  first  portion  till  the  appear- 
ance of  the  first  permanent  molar  in  the  fifth  year.  The 
alveolar  arch  now  extends  itself  back  to  make  room  for 
the  second  molar  and  wisdom  teeth,  and  on  their  appear- 
ance, the  anterior  and  posterior  portions  are  of  equal 
length. 

The  changes  in  height  of  the  alveolar  arches,  seem  to 
be  regulated  by  the  development  of  the  roots  of  the  teeth. 
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About  the  fifth  or  sixth  year,  Blandin  makes  the  arches  to 
attain  their  maximum  height ;  and  as  we  depart  from  this 
period,  either  forward  or  backward^  they  "gradually  di- 
minish." 

The  hose  of  the  Imoer  jaw  exhibits  changes  during  the 
development  of  the  teeth ;  being  arched  upwards  and  back- 
wards in  the  young  and  the  aged,  but  lying  horizontal  in 
the  adult.  The  angle  of  the  Jmoer  jaw  is  very  obtuse  in 
the  foetal  and  young  subject ;  in  the  adult  it  contracts  to 
a  right  angle ;  while  in  old  age  it  again  opens,  or  returns 
to  the  infantile  state.  The  mental  prominence^  in  the  infe- 
rior maxilla,  is  most  projecting  when  the  angle  is  obtuse, 
as  in  the  young  and  the  aged ;  while  in  the  nearly  right 
angle  of  the  adult  it  is  much  less  so.  The  condyloid  and 
coronoid  processes^  instead  of  presenting  the  vertical  di- 
rection of  the  adult,  look  backwards  and  upwards  in  the 
child,  and  the  very  aged.  The  coronoid  processes  in  the 
young,  are  higher  than  the  condyloid ;  in  the  adult,  they 
are  nearly  on  the  same  level ;  and  in  the  aged  they  again 
return  to  their  early  state. 

The  inferior  dental  canal  does  not  exist,  except  in  the 
form  of  the  rudimentary  groove,  at  the  earliest  periods;  it 
becomes  developed  when  the  alveoli  are  formed. 

This  canal  occupies,  in  the  adult,  about  the  middle  point 
between  the  alveolar  arch,  and  the  base  of  the  lower  jaw. 
It  is  said  to  be  situated  precisely  at  the  lower  portion  of 
the  alveoli,  in  the  young  subject;  and  in  the  aged,  it  is 
found  at  the  superior  border  from  the  loss  of  the  alveoli. 
In  first  dentition  it  is  large,  and  gradually  disappears  on 
the  shedding  of  the  teeth. 

The  anterior  dental  or  mental  foramjtn^  according  to  Mr. 
Duval,  is  situated,  at  birth,  near  to  the  s}rmphysis ;  and  in 
proportion  to  the  development  of  the  teeth,  is  carried  back- 
wards. At  first,  it  is  between  the  canine  and  first  molar. 
When  the  milk  teeth  are  fully  developed,  it  is  more  poste- 
rior ;  and  on  the  appearance  of  the  large  molars,  it  occupies 
the  point  between  the  two  temporary  molars,  or  future 
bicuspids. 
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The  iiifra  orbital  forarnen  of  the  upper  jaw  presents  sim- 
ilar changes.  It  is  found,  at  birth,  to  correspond  with  the 
point  between  the  canine  and  first  molar;  after  this,  to 
become  more  posterior  on  the  completion  of  first  dentition; 
and  when  the  first  permanent  molaris  appears,  to  occupy 
the  usual  adult  point,  namely,  on  a  line  between  the  two 
bicuspids. 

'^YiQ  pterygoid  processes  of  the  sphenoid  are  also  aflected, 
and  undergo  changes  during  the  development  of  the  teeth. 
M.  Blandin  says  these  processes  are  to  the  superior  dental 
arch,  what  "the  posterior  border  and  angle  are  to  the 
inferior."  Both  are  alike  points  of  support  to  the  alveolar 
arches;  and  both  also  undergo  similar  changes  in  the 
development  of  the  teeth.  At  birth  these  processes,  like 
the  posterior  of  the  lower  jaw,  look  very  obliquely,  for- 
wards and  downwards.  In  the  adult  they  take  the  verti- 
cal position;  and  in  old  age  they  again  return  to  their 
primitive  oblique  condition. 

The  maxillary  tuberosity  also  undergoes  important 
changes  during  the  development  of  the  teeth.  Before  the 
time  of  their  eruption,  this  tuberosity  is  large,  from  lodg- 
ing the  greater  molars ;  but  after  their  appearance^  it  in  a 
great  measure  disappears,  and  still  can  be  seen  to  exist, 
notwithstanding  M.  Blandin's  opinion  to  the  contrary. 

The  roots  of  the  superior  middle  molars  of  the  upper 
jaw  exert  a  decided  influence  upon  the  floor  of  the  max- 
illary sinus.  In  the  rudimentary  state  their  action  is  not 
very  great.  But  in  the  adult  period,  when  the  sinus  is 
large  and  the  roots  fully  developed,  we  sometimes  find 
these  roots  entering  this  sinus,  a  fact  of  great  practical 
importance  in  the  treatment  of  its  diseases ;  while,  in  old 
age,  we  are  told  the  sinus,  "by  a  new  development,  has  its 
floor  carried  back  from  the  roots  of  the  teeth,"  whose  action 
upon  the  sinus  is  already  diminished  by  the  contraction  of 
the  alveolL 

Now  all  these  changes  upon  the  upper  and  lower  jaw, 
during  the  development  of  the  teeth,  it  will  be  readily 
perceived,  must  exert  a  most  powerful  influence  on  the 
17 
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configuration  of  the  face.    This  ia  so  manifest  that  we 
deem  any  ftirther  remarks  on  the  subject  unnecessary. 

FUNCTIONAL  KELATIONS  OF  THE  TEETH. 

The  relations  of  the  teeth^  in  their  healthy  functional 
action,  are  varied,  and  are  of  great  inxportance.  They  are, 
in  the  first  place,  the  immediate  instruments  in  mastica- 
tion— a  process  forming  one  of  the  essential  and  prelimi- 
nary steps  in  the  function  of  digestion.  By  the  incisors 
the  food  is  divided ;  by  the  canine  it  is  torn  in  pieces ;  and 
by  the  molars  it  is  compressed,  triturated,  and  reduced  to 
still  smaller  fragments  adapted  to  the  digestive  powers  of 
the  stomach. 

The  teeth  also  form  a  wall  or  hedge,  nicely  suited  to 
retain  the  saliva  and  other  fluids  in  the  mouth.  They  aid 
in  articulation.  All  know  how  the  loss  of  the  teeth  affects 
the  pronunciation ;  how  the  sounds  are  less  clear  and  dis- 
tinct, and  speech  becomes  often  fatiguing,  difficulty  and 
unintelligible.  The  incisors  are  of  more  importance  in 
articulation  than  any  others;  next  in  order  are  the  ca- 
nine ;  and  lastly,  the  molares. 

They  also  conduct  impressions  to  the  brain,  by  trans- 
mitting them  to  the  fifth  and  auditory  nerves;  and,  finally, 
in  some  of  the  lower  animals  they  form  the  principal 
weapons  of  defence,  as  well  as  of  attack. 

The  teeth  are  connected,  directly  or  indirectly,  with  the 
whole  body,  and  all  its  organs  and  functions.  We  there- 
fore postpone  any  further  remarks  on  their  relations,  till 
the  several  organs  shall  have  come  under  examination. 

VABIETIES  IN  THE  TEETH. 

These  varieties  are  multiplied,  and  have  been  arranged 
in  reference  to  the  age^  the  individualy  and  the  race. 

Under  the  head  of  development,  much  has  already  been 
said  as  to  the  appearance  of  the  teeth  at  different  ages. 
We  will  therefore  simply  remark,  in  the  language  of  Mr, 
Blandin:  "In  the  very  young  child  the  crown  is  formed 
before  the  ossification  of  the  root  commences.    At  an  age  a 
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little  more  advanced  the  crown  of  the  tooth  is  beginning 
to  wear  away  before  the  root  is  entirely  completed.  In 
the  adult  the  crown  has  lost  its  points  and  the  root  at- 
tained its  full  development  Finally,  in  old  persons,  the 
crown  is  sometimes  completely  worn  away,  whilst  the  root 
still  remains  almost  in  a  perfect  state."  The  destruction 
of  the  teeth  is  therefore  regarded  as  a  useful  criterion  in 
determining  the  age. 

The  individual  varieties  of  teeth  are  numerous,  and  refer 
to  their  number,  situation,  form,  direction,  and  structure, 
already  treated  under  the  head  of  irregvlaritiea  of  the  teeth, 
which  see. 

The  varieties  according  to  raoe  are  extremely  limited. 
The  blacks  have  them,  it  is  considered,  somewhat  larger, 
longer,  and  more  oblique  than  the  white.  As  to  the  cus- 
tom of  staining  and  filing,  which  some  nations  adopt,  such 
habits  cannot  properly  be  considered  under  the  head  of 
varieties. 

SECTION   IV. 
BLOOD-VESSEM  OP  THE  TEETH.   (Fig.  TS.) 

The  arteries  supplying  the  teeth  come  from  the  internal 
maxiCUfiry.  This  is  a  branch  of  the  external  carotid.  The 
external  carotid  is  one  of  the  two  divisions  of  the  common 
carotid,  and  extends  from  the  top  of  the  larynx  to  the  neck 
of  the  condyle  of  the  lower  jaw ^  and  meatus  auditoriua  extemua. 

It  is  at  the  upper  part  of  the  larynx  or  thyroid  cartilage 
that  the  common  carotid  arteries  make  their  division  into 
external  and  internal  carotid. 

The  common  carotids  («apa»  the  head,  wu  the  ear,)  arise 
low  down  in  the  neck  at  its  base.  The  right  common  car 
rotid  comes  from  the  arteria  innominala,  the  l^  from  the 
arch  of  the  aorta.  Both  ascend  the  neck,  covered  first  by 
the  jjlaiysma  and  superficial  fascia^  along  the  inner  margin 
of  the  stemo-dddo  mxxstoid  muscles,  to  the  top  of  the  thyroid 
cartilage,  where,  as  we  have  just  stated,  they  divide  into 
the  external  and  irUemal  carotids. 
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The  external  gives  off 
aeveral  branches.  The  in- 
temal  maxiUary,  however, 
is  the  only  one  claiming 
attention  in  the  present 
place.  To  expose  this  ves- 
the  zygomatic  arch 
f  should  be  sawn  through 
at  each  end,  and  turned 
down.  The  temporal  mus- 
cle is  to  he  divided  at  its 
insertion  into  the  coronoid 
process,  and  turned  up. 
The  ramus  of  the  jaw  di- 
vided in  its  middle,  disar- 
ticulated and  removed,  the 
vessel  is  now  brought  to 
view. 

It  will  he  seen  to  com- 
mence in  the  substance  of 
ihe  parotid  gland,  near  the 
meal  us  extemus,  to  pass 
obliquely  forwards  behind 
the  nech  of  the  lower  jaw; 
then  hctween  the  ivio pter- 
ygoid muades, 
often  winding 
round  the  out- 
er surface  of 
the  external 
pterygoid  at 
its  origin. 
From  this  it 
proceeds  to  the  tvherosity  of  the  superior  maxUla,  and 
finally  bends  down   into  the  pterygo  maxiUary  fossa,  to 

Fio.  73,  A  repreaeat)  the  arUriai  luppljiag  one  side  of  Ihe  face  and  mouth. 
1  1  Ezlernal  carotid  arter;.  3  Inferior  maxilla  nilb  its  eilerior  irall  rft- 
moTod,  10  u  to  expose  Ihs  inferior  dental  arterj,  and  roots  of   Ibe  teeth. 
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terminate  by  sending  off  several  branches.  Its  branches 
supplying  the  teeth  are, 

1.  The  superior  dental  or  alveolar. 

2.  Infra  orbitar. 

3.  Inferior  dental  or  maxillary. 

The  superior  dental  artery  comes  off  from  the  internal 
maxillary,  at  its  entrance  into  i\i.e  pterygo  maxiUary  fossa; 
it  then  winds  round  the  maxillary  tuberosity,  sending 
branches  through  the  posterior  dental  canals  to  supply  the 
molares  and  the  antrurriy  and  finally  proceeds  forward  upon 
the  alveolar  processes,  supplying  their  cavities,  and  the 
gums.  Those  branches  going  to  the  teeth  enter  by  the 
foramen  at  the  apex  of  the  roots,  and  are  distributed  over 
the  pulps. 

The  in/rarorbital  artery  arises  from  the  internal  maxil- 
lary in  the  upper  part  of  the  pterygo  maxiUary  fossa,  enters 
the  infra  orbital  canal,  traverses  its  whole  extent  along 
with  a  nerve  of  the  same  name,  and  emerges  upon  the 

3  Posterior  meotal  foramen,  which  gives  passage  to  the  inferior  dental  artery. 

4  Anterior  mental  foramen,  where  the  same  artery  makes  its  exit.  5  5  The 
anterior  and  inferior  wall  of  the  superior  maxilla  removed,  so  as  to  exhibit 
the  antrum,  roots  of  the  teeth,  and  arteries  supplying  each.  6  Infra-orbitar 
foramen,  for  the  passage  of  the  infra-orbitar  vessels.  8  Nasal  process  of  su- 
perior maxilla.  9  Pterygoideus  int^^us  muscle.  10  Angle  of  inferior  max- 
illary bone.  11  Orbit  of  the  eye.  12  Superior  thyroid  artery.  13  13  Facial 
artery.  1 4  Terminating  branch  of  the  lingual.  15  Where  the  external  carotid 
terminates  by  dividing  into  the  internal  maxillary  and  temporal.  16  Temporal 
artery.  17  Internal  maxillary.  18 18  Inferior  dental  artery.  19  Deep  temporal 
branch.  20  Transverse  artery  of  the  face.  2121  Muscular  branches.  22  Alve- 
olar branch.  23  Posterior  dental  branch.  24  Where  the  infra  orbital  artery 
terminates.    25  Nasal  branch  of  the  facial.    26  Sub-mental  branch. 

Fig.  73,  B  represents  chiefly  the  external  carotid  artery,  and  its  branches 
which  supply  the  exterior  head,  face,  and  part  of  the  neck.  1  Common  ca- 
rotid artery.    2  External  carotid.    3  Internal  carotid.    4  Superior  thyroid. 

5  Lmgual.  6  Facial  branches  of  external  carotid.  7  Sub-mental.  8  Inferior 
coronary.  9  Superior  coronary  branches  of  facial.  10  Occipital.  11  Infe- 
rior pharyngeal  branches  of  external  carotid.  12  12  13  Branches  of  occipital. 
14  Posterior-auricular  branch  of  external  carotid.  15  Transverse  facial.  16 
Posterior  temporal.  17  Middle  temporal.  18  Anterior  temporal  branches  of 
the  temporal  artery.  19  Supra  orbitar,  a  branch  of  the  ophthalmic.  20  Sub- 
clavian, a  branch  of  the  arteria  innominata  on  the  right,  and  the  aorta  on  the 
left. 
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face  at  the  infra  orbital  foramen y  anastomosing  with  the 
fetcial  and  transverse  facial  arteries.  Just  before  it  emerges, 
it  sends  down,  in  the  anterior  dental  canal,  a  branch  to 
supply  the  incisors  and  cuspidati,  and  also  the  lining 
membrane  of  the  antrum. 

The  inferior  dental  arises  from  the  internal  maxillary 
behind  the  neck  of  the  lower  jaw,  descends  to  the  poster 
rior  mental  forameftiy  which  it  enters  along  with  the  dental 
nerve;  thence  it  passes  along  the  canal  beneath  the  roots 
of  the  teeth,  sending  up  into  each,  in  its  course,  small 
twigs  which  supply  the  molars.  When  opposite  the  fricus- 
pidj  it  divides  into  two  branches — the  one  being  the  con- 
tinued trunk  which  proceeds  forwards  to  the  symphysis, 
supplying  the  anterior  teeth,  while  the  second  branch 
passes  out  at  the  anterior  mental  foramen,  upon  the  side 
and  front  of  the  chin,  anastomosing  with  branches  of  the 
facial  artery. 

The  internal  maanUary  vein,  made  up  of  the  veins  corre- 
sponding to  the  several  branches  of  the  internal  maxillary 
artery,  returns  the  blood  of  the  artery,  and  passing  behind 
the  neck  of  the  jaw,  unites  in  the  substance  of  the  parotid 
with  the  temporal  vein — the  junction  of  the  two  mainly 
forming  the  external  jugular^  which  passes  superficially 
down  the  neck,  to  terminate  in  the  subclavian  vein. 

THE  NERVES  OF  THE  TEETH.   (Fig.  74.) 

The  nerves  supplying  the  teeth  come  from  the  fifth  pair, 
and  are  nerves  of  sensation.  The  fifth  nerve  can  be  traced 
to  the  spinal  cord,  having  its  roots  in  the  anterior  and  pos- 
terior columns ;  hence  it  is  called  the  cranial-spinal  nerve. 
Being  a  spinal  nerve,  it  has  on  its  posterior  root  a  ganglion, 
and  the  junction  of  the  anterior  and  posterior  roots  consti- 
tutes properly  the  fifth  nerve.  It  is  seen  to  emerge  at  the 
side  of  the  Fons-^ardii  on  the  anterior  part  of  the  cms- 
cerebeUi.  At  this  point  it  is  composed  of  from  80  to  100 
filaments,  which  pass  forward  in  a  canal  of  the  dura-mater 
upon  the  anterior  surface  of  the  petrous  bone,  in  a  depres- 
sion of  which  it  expands  into  a  ganglion  called  the  Gasse-^ 
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rtan  ganglion.    On  the  ander  surface  of  tbis  gaoglioii  is 
seen  the  anterior  root,  having  no  connection  with  it  and 
being  the  motor  portion. 
From  the  gaaseriao  ganglion  proceed  three  branches, 

1.  The  ophthalmic, 

2.  The  superior  maxillary, 

3.  The  inferior  maxillary  nerve. 

The  two  latter  furnish  the  branches  supplying  the  teeth. 
The  superior  maxiUary  nerve  _     _, 

arises  from  the  middle  of  the 
ganglion  of  Gasser,  passes 
forwards  through  the  fora- 
men rotundum  of  thesphenoid 
bone,  into  the  pterygo-mex- 
illary  fossa — at  this  point  it  , 
(tends  off  several  branches, 
two  of  which  descend  to  join 
the  ganglion  of  Meckd.  The  ■ 
main  trunk  is  continued  for- 
ward with  the  artery  in  the 
infra  orbital  canal,  as  the  in- 
fra orbital  Tierve,  and  finally 
emerges  at  the  infra  orbital 
foramen  between  the  levator 
labii  anperioris  alteque  nasi, 
and  levator  anguli  oris  muscles,  anastomosing  with  the 
nasal  branch  of  the  ophthalmic,  and  the  portio-dura  of 

Fio.  74  repretenU  tbe  diitributloD  of  Uie  fifth  pair,  or  Triftclal  Nerve,  and 
••peeiallj  Uioae  brBOche*  luppljing  Ibe  teeth. 

I  Orbit;  9  HaxiIIu7  liniu,  or  ulrum  of  HiKbroore;  3  Tongue;  4  lure- 
rior  muilla;  5  Root  of  fifth  pair,  forming  the  ganglion  of  Oa«*er;  6  Oph- 
thalmic, or  fiiit  branch  of  the  fifth ;  T  Superior  maxillarj,  or  leeond  braiicb 
of  the  fifth;  8  iDferior  maxillary,  or  third  branch  of  tbe  fiflh;  9  Frontal 
branch ;  10  Lachrjnel  branch;  11  Naaal  branch,  which  latter,  with  9  and 
10,  are  braDchea  again  of  Ihe  Gnt  or  ophtbalmic  diviaioD  of  the  fiflh ;  13 
Internal  oaial  nerre  going  through  the  anterior  ethmoid  foramen;  13  El- 
temal  oerre ;  M  Eilemal  and  internal  frontal  nerre ;  15  Infra  orbitar  oerre ; 
16  Potterior  dental  iMrTB* ;  IT  Middle  dental  branch ;  IB  Anterior  dental 
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the  seventh.  The  infra  orbital  nerve,  just  before  emerging, 
sends  down  in  the  anterior  dental  canal,  in  front  of  the 
antrum,  the  anterior  dental  nerve,  which  gives  off  filaments 
to  supply  the  incisors,  canines,  and  bicuspids  of  the  upper 
jaw,  as  well  as  the  lining  membrane  of  the  antrum.  These 
accompany  the  arterial  twigs  and  enter  the  apex  of  the 
roots  in  a  similar  manner.  An  anastomosis  occurs  between 
the  anterior  and  posterior  dental  nerves.  The  posterior 
dental  nerves  come  off  from  the  superior  maxillary  in  the 
pterygo  maxillary  fossa;  they  consist  of  two  or  three 
branches,  which  enter  the  posterior  dental  canals  upon  the 
tuberosity  of  the  superior  maxillary  bone,  and  supply  the 
molares,  the  contiguous  gums,  and  buccinator  muscle. 

The  superior  maxillary  nerve  is  connected  with  the 
ganglion  of  Meckel,  called  also  spheno-palatine,  from  which 
three  sets  of  branches  are  found  to  proceed — the  one  pass- 
ing downwards,  the  inferior y  the  second  going  backwards, 
the  posteriory  while  the  third  proceeds  inwards,  and  is  the 
internal  set. 

The  ganglion  of  Meckel  is  situated  in  the  pterygo-maxil- 
lary  fossa  between  the  pterygoid  processes  and  the  tuber- 
osity of  the  superior  maxilla,  surrounded  by  adipose  mat- 
ter and  branches  of  the  internal  maxillary  artery.  The 
first  set  of  branches,  the  inferior,  proceeding  from  this 
ganglion,  descend  the  posterior  palatine  canal.  They  are 
four  or  five  in  number  and  receive  the  name  of  the  jpoZo/tne 
nerves.  As  they  approach  the  palate  they  divide  into  an 
anterior,  posterior,  and  middle  set  of  filaments;  the  ante- 
rior proceeds  forwards  above  the  mucous  membrane  in  a 
groove  on  the  inside  of  the  alveoli,  supplying  these  parts, 
while  the  posterior  and  middle  are  distributed  to  the  soft- 
palate,  tonsils,  and  uvula. 

nenre ;  19  Terminating  branches  of  infra  orbital ;  20  Orbitar  branch  upon 
the  malar  bone ;  21  Pterygoid  branches  from  MeckePs  ganglion ;  22  Ante- 
rior branches  of  the  inferior  maxillary,  or  third  division  of  the  fifth ;  23 
Lingaal  or  gustatory  branch  of  the  inferior  maxillary,  joined  by  the  chorda 
tympani;  24  Inferior  dental  nerve,  and  branches  supplying  the  teeth;  25 
Mental  branches ;  26  Superficial  temporal  nerre ;  27  Auricular  branches ; 
28  Mylo-hyoid  branch. 
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The  posterior  branch,  called  the  pterygoid  or  vidian* 
passes  from  the  ganglion  of  Meckel  in  the  backward  direc- 
tion, through  the  vidian  qanal  at  the  root  of  the  pterygoid 
process,  then  enters  the  cranium  through  the  foramen 
lacerum  medius,  and  divides  into  an  inferior  and  st^periov 
branch.  The  former,  called  the  carotid  branchy  enters  the 
cavernous  sinus  and  unites  with  the  plexus  surrounding 
the  carotid  artery,  formed  by  the  ascending  branches  of 
the  superior  cervical  ganglion.  The  superior  branch  rep- 
resents rather  the  continued  trunk  of  the  vidian,  and 

*  Very  great  confusion  of  description  and  wide  diversity  of  opinion  prevaU 
among  anatomists  in  regard  to  this  nerve  and  its  connections.  By  some  it  is 
regarded  as  a  sensory  nenre,  coming  off  from  the  fifth  pair.  By  others  it  is  con- 
sidered as  a  sympathetic  nerve  originating  from  Mockers  ganglion,  and  binding 
together  the  various  superficial  and  deep  nerves  of  this  region. 

Before  its  entrance  bto  the  Mo/uf  fattopn^  it  is  found  to  connect  itself  by 
filaments  with  many  nerves  at  the  base  of  the  skull,  entering  the  h\at\u.  It  is 
ordinarily  described  as  uniting  with  the  facial  at  its  angle,  where  the  itUu- 
meteenlia  geiui/ormu  (or  gangliformMt)  is  found.  The  researches  of  Morganto, 
Brinton,  and  MaJagati,  show  that  this  intumescence  does  not  belong  to  the 
facial,  but  to  a  third  division  of  the  old  seventh  nerve,  first  described  by  Mis- 
berg,  and  called  by  him  pcrtio  inttmudia^  because  it  lies  between  the  facial 
and  auditory  nerves.  It  is  clearly  traced  into  the  medulla  oblongata  in  one 
direction,  and  into  this  geniculate  ganglion  in  the  other.  Malagati  infers  from 
his  recent  investigations  that  this  portio  initrmtdia  is  really  a  nerve  of  organic 
life,  entering  the  brain,  and  associating  the  ear  with  that  viscus  as  well  as  with 
the  Tiscera  of  the  thorax  and  abdomen — a  theory  which  accounts  for  the  re- 
markable sympathies  known  to  exist  between  the  ear  and  these  various  organs, 
how  it  is  with  this  gtnieulatt  ganglion^  that  the  superior  branch  of  the  vidian 
(lurpitf  pttrwua  superficialxa  major  of  Arold)  is  connepted.  With  it  also  is  joined 
the  nervouB  petrosut  superfieialit  nunoTf  which  may  be  regarded  either  as  a  branch 
of  the  optic  ganglion,  or  of  the  tympanic  plexus.  In  any  case,  however,  it  con- 
nects the  glo9$0'pkaryngeal  with  this  petrosal  branch  of  the  vidian,  through  the 
medium  of  Jaeobson^s  nerve. 

From  this  same  geniculate  ganglion,  which  thus  appears  to  be  a  highly  im- 
portant sympathetic  centre,  the  ehcrda  fympatii  comes  off,  and,  as  described  ia 
the  text,  passes  through  the  Olasserian  fissures  and  unite  itself  with  the  gusta- 
tory branch  of  the  fifth  pair.  It  seems  to  exercise  an  influence  upon  the  sense 
of  taste  ;  for  impairment  of  this  function  always  occurs  when  the  facial  js  in- 
jured, when  its  injury  can  involve  those  of  the  chorda  tympani. 

The  termination  of  the  eharda  tympani  has  been  stated  according  to  the 
Tiews  of  the  English  anatomists.  It  cannot,  however,  be  wholly  traced  into 
the  submaxillary  ganglion.  Some  anatomists  have  failed  entirely  to  establish 
the  connection.  Quarini  traces  it  into  the  lingual  is  muscle.  At  most,  only  a 
portion  of  the  nerve  can  be  connected  with  this  ganglion. 
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passes  beneath  the  ganglion  of  Gasser  and  the  dnra  mater^ 
outwards  and  backwards  upon  the  anterior  cerebral  sur- 
face of  the  petrous  bone,  to  the  hiaiua  faHopiiy  which  it 
enters.  In  this  canal  it  joins  the  portio  dura,  and  accom- 
panies this  latter  nerve  to  the  posterior  part  of  the  tympa- 
num, where  it  then  leaves  the  portio  dura  by  entering  the 
cavity  of  the  tympanum,  and  here  receives  the  name  of 
chorda  tympani.  Its  entrance  into  the  tympanum  is  below 
the  pyramid,  and  from  this  point  it  crosses  the  cavity  be- 
tween the  long  leg  of  the  incus,  and  handle  of  the  malleus; 
then  it  emerges  along  with  the  tendon  of  the  laxator  tym- 
pani muscle  by  the  glenoid  fissure,  and  now  runs  forwards 
and  inwards,  joining  in  its  course  the  gustatory  nerve  as 
far  as  the  submaxillary  gland,  at  which  point  it  joins  the 
submaxillary  ganglion.  This  ganglion  is  found  at  the 
posterior  part  of  the  submaxillary  gland. 

The  vidian  nerve,  by  this  lengthy  and  circuitous  course, 
establishes,  says  Mr.  Harrison,  several  very  interesting  re- 
lations :  by  it,  the  ganglion  of  Meckel,  the  superior  cervi- 
cal ganglions  of  the  sympathetic,  and  the  submaxillary 
ganglion,  are  all  connected.  It  also  unices  the  superior 
and  inferior  maxillary  nerves,  and  both  to  the  portio  dura. 

The  third  set  of  branches  from  Meckel's  ganglion  pass 
inwards,  and  are  called  the  TiasaL  or  spheno-pcdatine.  These 
(often  only  a  single  branch)  pass  through  the  spheno- 
palatine foramen  and  then  separate  into  five  or  six  branches, 
which  supply  the  mucous  membrane  of  the  upper  and  mid- 
dle spongy  bones.  One  long  branch,  called  the  nerve  of 
Cotunnius  or  naso-palatine,  is  seen  to  descend  along  the 
septum-nasi  as  far  as  the  foramen  incisivum,  at  which 
point  it  meets  the  anterior  branches  of  the  palatine  nerves, 
and  also  here  a  small  ganglion  is  spoken  of,  but  difficult 
to  be  distinguished. 

An  orhitcd  branch  comes  off  next  from  the  superior  maxil- 
lary, this  gets  into  the  orbit  through  the  spheno-maxillary 
fissure,  and  there  divides  into  a  temporal  and  a  molar 
branch.  The  former  is  traced  through  the  malar  bone  into 
the  temporal  fossa,  accompanies  the  temporal  artery,  and 
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is  spent  upon  the  side  of  the  head  and  temple ;  the  malar 
branch  also  passes  through  the  malar  bone  and  is  dis- 
tributed to  the  muscles  and  integuments  upon  this  bone. 

The  inferior  mcmUary  nerve  forms  the  third  and  largest 
division  of  the  fifth.  It  arises  from  the  lower  portion  of 
the  Gasserian  ganglion^  passes  through  the  foramen  ovale 
of  the  sphenoid  bone,  and  as  it  leaves  this  foramen  unites 
with  the  motor  root,  and  then  divides  into  two  branches, 
an  external  or  superior,  and  internal  or  inferior. 

The  inferior  gives  off  the  branch  which  supplies  the  teeth 
of  the  lower  jaw.  This  is  the  inferioT  denial  nerve.  It 
separates  from  the  gustatory  nerve,  and  descends  between 
the  pterygoid  muscles,  along  the  ramus  of  the  lower  jaw 
to  the  ^pcwfertor  dental  foramen  into  which  it  enters.  It  now 
proceeds  along  the  canal  in  the  inferior  maxillary  bone, 
supplying  the  teeth  in  its  course  to  the  anterior  dental  fo- 
ramen through  which  it  emerges,  and  is  distributed  to  th^e 
muscles  and  integuments  of  the  lower  lip  and  chin ;  at  this 
latter  foramen  a  small  branch  is  continued  forward,  the 
incisive  branchy  to  supply  the  incisor  teeth. 

The  mylo-hyoideua  is  the  only  branch  generally  given  off 
by  the  inferior  dental  nerve.  It  comes  off  at  the  posterior 
dental  foramen  and  passes  along  a  groove  on  the  inferior 
maxillary  bone,  to  the  mylo-hyoid  and  digastric  muscles. 

The  gustatory  is  the  next  in  size  of  the  internal  or  lower 
division  of  the  inferior  maxillary.  It  connects  with  the 
inferior  dental,  and  is  joined  by  the  chorda-tympani  soon 
after  this  junction.  It  descends  between  the  ramus  of  the 
hwerjaw  and  the  internal  pterygoid  musde;  proceeds  ob- 
liquely forwards  above  the  svbmaxiUary  gland  and  mylo- 
hyoid muscle,  accompanied  by  the  duct  of  Wharton,  and  is 
distributed  to  the  lateral  and  anterior  parts  of  the  tongue. 
The  gustatory  gives  off,  in  this  course,  filaments  to  the 
pterygoideus  intemuSy  the  pharynx^  tonsils,  musdes  of  the 
palate  and  the  gums,  as  well  as  communicating  branches 
with  the  lingual. 

The  auricular  is  the  smallest  branch  of  the  inferior  divis- 
ion, it  passes  posterior  to  the  neck  of  the  lower  jaw  and  in 
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front  of  the  meatus  externuB,  supplying  the  articulation  of 
the  jaw,  the  meatus  auditorius,  the  cartilages  of  the  ear,  and 
then  mounting  over  the  zygoma,  divides  into  anterior  and 
posterior  branches,  which,  follow  the  course  of  the  temporal 
artery.  This  nerve  connects  with  the/octoZ.  The  superior 
division  of  the  inferior  maxillary  nerve  has  the  motor 
trunk  and  divides  into  the  m^a^seter,  the  cfeg?  temporal,  the 
buccal,  and  the  pterygoid  branches. 

The  masseter  nerve  passes  in  front  of  the  neck  of  the 
lower  jaw  and  the  insertion  of  the  temporal  muscle,  through 
the  sigmoid  notch,  and  is  distributed  to  the  masseter  mus- 
cle. The  deep  temporal  nerves  ascend  to  the  temporal  mus- 
cle, in  which  they  are  lost.  They  are  two  in  number,  an 
anterior  and  a  posterior. 

The  buccal  nerve  goes  between  the  pterygoid  muscles, 
giving  some  filaments  to  these,  and  is  then  distributed 
upon  the  buccinator,  forming  a  plexus  upon  this  muscle 
with  the  infra-orbital  and  the  facial.  The  pterygoid  nerve 
consists  of  two  or  three  branches,  which  go  to  the  ptery- 
goid muscles. 

SECTION   V. 

COMPARATIVE  ANATOMY   OF   THE  TEETH. 

The  examination  of  similar  organs  in  the  inferior  ani- 
mals, has  always  been  a  subject  of  deep  interest  and  close 
study  to  the  anatomist  and  physiologist,  and  always  re- 
garded by  them  as  essential  to  the  full  understanding  of 
the  structure  and  functions  of  the  various  organs  of  the 
human  body — to  the  full  development  of  medical  science. 

What  is  true  of  the  body,  as  a  whole,  applies  with  equal 
force  to  its  several  parts.  Each  organ  finds  its  analogue 
in  some  one  or  more  of  the  inferior  animals;  and  the  teeth, 
as  forming  parts,  and  indispensable  parts,  of  the  human 
frame,  come  in  equally  for  their  share  of  examination,  in 
this  comparison  of  organs,  among  the  inferior  animals. 

The  importance  of  this  subject  has  now  fully  aroused 
the  master  spirits  of  the  profession  to  investigation  in  this 
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department  of  scientific  and  practical  research ;  and  their 
labors  have  already  been  crowned  with  the  most  useful 
and  happy  results. 

Cuvier  and  Owen^  with  many  others,  have  shown  that 
the  teeth  of  all  animals  obey  the  same  fixed  and  immutable 
law  of  limitation  in  their  form,  size,  structure,  function, 
and  duration — ^in  a  word,  that  all  the  essential  elements  of 
their  organization  are  obedient  to,  and  governed  by  the 
same  general  laws.    Still  further,  the  teeth  are  now  re- 
garded as  forming  the  most  secure  basis  for  classifying  the 
animal  kingdom;  for  every  class  of  animals  having  the 
form  of  its  teeth  differing  from  that  of  every  other  class,  we 
readily  recognize  the  distinction,  and  obtain  a  foundation 
of  classification  superior  to  any  other — while  from  the 
great  durability  of  these  organs,  and  their  superior  resist- 
ance to  the  process  of  decomposition,  the  geologist  is  fur- 
nished with  a  key  by  which  he  can  unlock  the  history  of 
the  past,  and  testify,  not  simply  of  the  existence  of  ani- 
mals long  since  extinct,. but  accurately  classify,  and  faith- 
fully describe  their  habits,  food,  and  other  peculiarities. 
To  the  dental  student,  therefore,  an  acquaintance  with 
comparative  dental  anatomy,  as  far  as  his  opportunities 
will  allow,  becomes  a  matter  of  great  interest,  and  should 
always  hold  a  high  rank  among  the  various  studies  per- 
taining to  his  profession. 

We  do  not,  by  any  means,  however,  intend  to  enter  into 
any  lengthy  detail  on  comparative  dental  anatomy;  for 
such  an  attempt  would  be  entirely  incompatible  with  the 
limits  of  the  present  work,  as  well  as  altogether  unneces- 
sary since  the  publications  of  Owen,  Blandin,  and  others. 

All  that  we  propose  here,  is  simply  to  give  such  a  general 
QQtline  as  may  induce  every  student  to  examine  the  sub- 
ject for  himself,  and  so  to  estimate  the  value  of  such 
knowledge  as  to  be  persuaded  to  devote  all,  or  as  much  of 
his  leisure  moments  as  he  can  spare  to  its  study  and 
investigation. 

The  extent  of  the  dental  organs  proper  seems  to  be  lim- 
ited to  the  vertebrated  division  of  the  animal  kingdom,  or 
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confined  to  those  possessing  a  spine.  In  tlie  invertebrate^ 
instead  of  true  teeth,  the  parts  answering  this  purpose  are 
rather  horny  or  calcareous  indurations. 

The  class  mammdlta,  with  hut  few  exceptions,  have  teeth ; 
and,  according  to  M.  Geoffrey,  St.  Hilaire,  some  animals 
which  appeared  to  he  entirely  without  them,  were  found  to 
possess  them  during  a  portion  of  their  life. 

Every  tooth  in  the  human  subject  consists  naturally  of 
a  crown,  neck  and  root;  but  this  division  does  not  apply 
to  all  the  mammalia,  for  the  incisors  of  the  rodentia,  and 
the  tusks  of  the  elephant,  are  covered  with  enamel  over 
their  whole  extent,  and  are  hence  said  to  be  without  roots. 
This  distinction  is,  however,  not  considered  good,  since  por- 
tions of  these  teeth  are  imbedded  like  the  roots  of  all  others 
in  alveolar  cavities. 

The  teeth  of  the  mammalia  are  divided  into  ^^  simple 
compound,  and  semi-compound  or  mixed." 

Like  the  human  teeth,  the  simple  have  no  ^^  anfractuosi- 
ties"  on  their  outer  surface.  The  crown  consists  of  a  regu- 
lar shell  of  ivory,  covered  with  a  smooth  and  even  layer  of 
enamel. 

The  compound  teeth,  on  the  other  hand,  look  like  several 
teeth  joined  together,  as  they  have  their  surface  presenting 
such  deep  sinuosities,  and  the  cavity  of  the  compound  tooth 
has  as  many  subdivisions  as  there  are  parts  joined  together. 
"A  good  idea,"  says  M.  Cuvier,  "of  the  compound  teeth  of 
animals  may  be  drawn  from  the  human  molar  teeth,  which 
have  a  simple  crown  and  compound  root,  whilst  the  former 
have  generally  a  simple  root  and  compound  crown.  Sup- 
pose the  roots  of  the  large  human  molars,  covered  with, 
enamel  and  joined  together  by  cement,  and  you  have  a  type 
of  the  compound  teeth  of  other  mammalia."  « 

The  teeth  of  the  mammalia  are  also  divided,  like  the 
human  teeth,  into  the  deciduaus  or  mUky  and  the  permanent 
teeth.  The  number  of  teeth  in  this  class  varies  very  much, 
though  less  than  in  the  other  vertebrata.  The  highest 
number  is  stated  to  be  190,  and  only  to  be  found  in  the 
ddjphin.    The  form  of  the  teeth  conatitutes  the  especial 
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mark  of  distinction  among  the  different  mammalia.  They 
are  all  received  into  proper  alveolar  cavities,  supported  by 
and  contained  within  the  maxillary  or  intermaxillary  bones. 
The  teeth  of  mammalia  are  also  distinguished  from  those 
of  man  by  their  varied  conformation,  especially  of  the 
crown,  which  is  asserted  to  differ  as  widely  as  the  food  upon 
which  they  each  respectively  subsist  Those  of  the  carniv- 
erous  and  ferocious  class,  which  feed  on  flesh  for  example, 
have  crowns  with  much  stronger  prominences,  and  more 
pointed  and  cutting  edges,  while  those  on  the  other  hand 
which  live  on  vegetable  food,  and  are  peaceable  in  their 
disposition,  have  flat  and  large  crowns. 

The  human  teeth  come  between  these  two  extremes,  and 
partake  of  the  characters  of  both,  and  hence  it  is  that  man 
is  regarded  as  an  omnivorous  animal,  his  teeth  being 
adapted  to  living  on  both  animal  and  vegetable  diet. 

The  teeth  of  the  lower  mammalia  consist,  as  in  man,  of 
ivory  and  enamel,  and  they  are  arranged  in  similar  man- 
ner. The  animals,  however,  have  a  substance  called  cement^ 
or,  as  Tenon  terms  it,  the  ^^  osseous  cortical  substance;*' 
which,  though  existing  in  human  teeth,  is  by  no  means  so 
abundant  or  extensive. 

The  cement  is  harder  than  the  ivory,  but  not  so  hard  as 
enamel.  It  blackens  sooner,  on  exposure  to  heat,  than  the 
latter,  showing  that  it  contains  a  greater  amount  of  animal 
matter.  It  is  said  to  be  so  abundant  in  the  grinders  of  the 
elephant^  as  to  form  about  half  their  volume.  Its  mode  of 
formation  is  not  settled :  some  think  it  is  the  ossification 
of  the  internal  membrane  of  the  follicle — others,  with  Cu- 
vier,  that  the  same  organ  which  secretes  the  enamel,  after 
it  is  formed,  then  furnishes  the  cement  The  chemical 
analysis  of  cement  is  given  as  follows : 

Animal  matter,  43.01 

Phosphate  of  lime,  62.94 

Carbonate  of  lime,  4.05 

The  duration  or  period  oig^*owth  in  the  teeth  of  man  and 
mammalia  varies,  so  much  so  that  in  the  statement  about 
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to  be  made,  the  law  of  fixed  limitation  in  the  growth  of  all 
organs  would  seem  to  have  some  exceptions.  The  rodentiay 
pdchydermata^  and  cetacecey  are  cited  as  instances  of  unlim- 
ited growth  of  the  teeth,  and  such  indefinite  growth  as 
is  confined,  almost  in  all  cases,  to  the  incisors  or  ca- 
nines. The  cause  of  this  constant  growth  of  these  teeth 
during  life,  is  thus  given  by  M.  Blandin :  "  These  teeth," 
he  says,  "are  classed  with  those  which  have  no  roots;  their 
internal  cavity  is  conical  in  form.  The  pulp,  conical  also, 
rests,  by  a  large  base,  upon  the  bottom  of  the  alveolus, 
whence  it  receives  its  vessels  and  nerves,  and  not  through 
the  medium  of  a  pedicle. 

"In  consequence  of  this  arrangement,  it  is  evident  that 
the  bony  matter  can  never  surround  the  pulp  in  such 
a  manner  as  to  interrupt  its  functions ;  and  there  is  no 
reason,"  he  then  a'dds,  "why  it  should  not  continue  to 
secrete  this  substance  during  life." 

The  order  in  which  the  teeth  of  mammalia  make  their 
appearance,  is  the  same  as  in  man,  i.  e.  from  before  to  the 
back  part  of  the  mouth.  The  number  of  dentitions  in  some 
of  the  mammalia  is  not  limited  as  in  man.  The  elephant, 
it  is  found,  has  its  molars  renewed  as  many  as  eight  times. 

This  frequent  renewal  of  the  teeth,  it  seems,  is  regulated 
in  proportion  to  the  life  of  the  animal,  as  to  whether  long 
or  short,  and  there  are  but  two  ways  in  which  the  animal 
can  be  kept  supplied  with  teeth,  either  to  replace  by  a  new 
set  when  the  present  ones  are  lost,  or  by  constantly  adding 
new  matter  to  the  base  of  those  already  formed,  as  fast  as 
they  are  destroyed  by  friction  on  their  upper  surface.  The 
teeth  are  liable  to  be  loom  away  from  friction,  some  more 
than  others,  as  the  back  teeth  of  the  elephant  are  not 
so  much  worn  as  the  front.  The  kind  of  food  seems  to 
exert  a  special  influence  in  this  wearing  away ;  those  that 
live  on  grass  and  nuts,  as  the  gramenivora  and  rodentia^  have 
distinct  lines  on  their  cutting  and  grinding  surfaces,  and 
the  direction  of  these  lines  indicates  the  direction  of  the 
teeth  in  the  mastication  of  the  food.  In  the  ruminantia  the 
lines  are  transverse,  showing  that  the  friction  is  from  side 
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to  eide,  while  in  the  rodentia  they  are  antero-posterior, 
showing  the  friction  to  he  from  front  to  hack. 

In  the  camivoray  on  the  other  hand,  or  those  that  live  on 
flesh,  there  is  very  little  wearing  away  of  the  teeth,  scarcely 
any  lines  from  friction  to  he  seen,  and  the  points  and  cut- 
ting edges  are  preserved  to  the  end  of  life.  This  ine- 
quality in  the  wearing  of  the  teeth  has  been  turned  to 
practical  account  in  determining  the  age  of  the  horse,  and 
the  incisors  are  those  by  which  the  age  is  known.  "  The 
middle  teeth,  says  M.  Cuvier,  begin  to  appear  about  fifteen 
days  after  birth,  and  at  two  years  and  a  half  the  middle 
ones  are  replaced ;  at  three  and  a  half  the  two  next  follow, 
and  at  four  and  a  half  the  outermost  or  corner  teeth.  All 
these  teeth  with  originally  indented  crowns,  lose  by  degrees 
this  character  by  detrition.  At  seven  and  a  half  or  eight 
years  the  depressions  are  completely  effaced,  and  the  horse 
is  no  longer  marked.  The  inferior  canines  appear  at  three 
years  and  a  half,  the  superior  at  four  years.  They  remain 
pointed  until  the  sixth,  and  at  ten  begin  to  peel  away/' 
The  horse  seldom  lives  longer  than  thirty  years. 

With  these  general  remarks,  we  will  now  proceed  to  run 
a  very  brief  contrast  between  the  teeth  of  the  different  or- 
ders of  the  class  mammalia  and  those  of  man,  commencing 
with  the  highest  in  the  scale  and  then  descending.  The 
first  order  is  the 

QuABRUMANA. — This  ordcr  is  divided  into  the  monkeys^ 
atimce,  and  lemurs.  The  chimpanzee  and  ourang-outang  con- 
stitute the  highest  order  of  monkey,  and  are  next  to  man 
in  their  organization.  According  to  Mr,  Owen,  the  most 
prominent  points  of  distinction  between  the  dentition  of 
man  and  that  of  these  higher  quadrumana,  consist  in  the 
"absence  of  the  interval  between  the  upper  lateral  incisor 
and  the  canine  in  man,  and  the  comparatively  small  size 
of  the  latter  tooth."     (Fig.  15.) 

The  human  teeth  are  more  equal  in  size,  and  describe  a 
more  regular  curve  in  both  jaws,  and  do  not,  as  just 
stated,  present  the  vacant  space  of  the  monkey.    The  in- 
cisors of  the  human  teeth  are  smaller  in  proportion  to  the 
18 
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molars  than  those  of  the  diimpanzee  or  orang.  The  npper 
and  lower  bicuapids  are  also  smaller  in  proportion  to  the 
molars,  than  those  of  these  animals, 

Fio.  75.    A  In  the  human  teeth 

the  crowns  of  the  tme 
molars  are  observed  to 
be  larger  in  proportion 
to  the  bicuspids,  stitl 
larger  in  proportion  to 
;  the  canines  and  incisors, 
and  larger  in  proportion 
to  the  jaws,  and  have 
the  borders  of  their 
grinding  surface  more 
round  than  is  found  in 
the  chimpanzee  and 
orang.  When  the  per- 
manent teeth  appear,  it 
is  remarked  that  the 
first  true  molar  in  both 
upper  and  lower  jaw  is 
"  much  more  worn,"  in 
comparison  with  the  other  molars,  than  in  the  chimpan- 
zee and  orang,  in  consequence  of  the  longer  time  which 
elapses  between  the  appearance  of  the  first  and  last  true 
molars  of  the  human  teeth  and  those  of  these  animals, 
and  consequently  the  greater  amount  of  friction  the  first 
molars  are  subject  to. 

The  number  of  teeth  in  these  quadrumana  is  the  same 
as  in  man.  The  deciduous  set  are  the  same  in  number. 
The  following  contrast  between  the  human  deciduous  teeth 
and  those  of  the  chimpanzee  and  orang,  is  from  the  pen  of 
Mr.  Owen. 

"The  upper  milk  incisors  of  the  chimpanzee,"  he  says, 
"are  relatively  larger  than  in  man,  especially  the  middle 
pair,  but  the  disproportionate  size  of  these  is  still  more  man- 

Fio.  75,  A  repreaenU  the  superior  dental  arch  of  msn. 

Fia.  75,  B  rcprexnlt  the  superior  dental  trch  of  a  chimpaazee. 
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ifest  and  characteristic  of  the  orang,  and  the  outer  angle  of 
the  lateral  incisors  is  more  rounded  off  in  this  quadruman. 
The  crown  of  the  canine  is  longer  and  more  pointed  in  the 
chimpanzee  than  in  man;  still  more  so,  and  farther  apart 
from  the  incisor,  in  the  orang.  The  first  molar  is  as  large 
in  the  human  subject  as  in  the  chimpanzee,  and  its  crown  is 
divided  into  two  principal  cusps,  but  the  outer  and  larger 
one  has  a  small  subdivision  notched  off  posteriorly,  and  the 
inner  cusp  is  relatively  larger  than  in  the  chimpanzee.  The 
first  upper  molar  of  the  orang  is  simply  bicuspid,  but  is 
larger  than  in  the  chimpanzee.  The  second  molar  of  the 
human  child  could  scarcely  be  distinguished  from  that  of 
the  young  chimpanzee,  both  are  quadricuspid,  and  the  same 
oblique  ridge  crosses  the  grinding  surface  from  the  ante- 
ro-internal,  to  the  postero-external  tubercle,  but  the  pointed 
summits  of  the  two  outer  cusps  are  a  little  more  extended 
in  the  chimpanzee.  The  second  molar  of  the  orang,  besides 
its  larger  size,  has  the  four  tubercles  better  defined,  and  the 
oblique  ridge  less  developed. 

"  The  lower  deciduous  incisors  of  the  anthropoid  apes 
differ  from  those  of  the  human  subject  in  their  superior 
size,  greater  relative  thickness,  and  the  lateral  incisor  more 
particularly,  by  the  rounding  off  of  the  auter  angle. 

"The  lower  canine  of  the  chimpanzee  has  a  larger, 
longer,  and  more  pointed  crown,  with  a  sharp  posterior 
edge;  this  is  less  marked  in  the  canine  of  the  orang,  which 
is  larger  and  thicker  than  in  the  chimpanzee;  the  crowds 
of  the  upper  and  lower  canines  are  more  obliquely  opposed, 
the  lower  one  being  more  advanced  in  those  apes  than  in  the 
human  subject. 

"  The  first  lower  deciduous  molar  of  the  human  subject 
has  four  tubercles  and  a  small  anterior  ridge,  and  is  larger 
than  that  of  the  chimpanzee,  which  supports  a  single  large 
pointed  cusp  and  a  posterior  ridge.  The  first  molar  of  the 
orang  has  a  similar  simple  crown,  but  is  as  large  as  that 
of  the  child.  The  second  molar  is  of  equal  or  superior  size 
in  the  human  subject  to  that  in  the  chimpanzee,  but  it 
supports  three  outer  and  two  inner  cusps,  while  in  the 
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chimpanzee  it  has  but  four  cusps;  in  the  orang,  the  fifth 
external  and  posterior  tubercle  is  feebly  indicated.  The 
deciduous  molars  of  the  human  subject,  as  in  the  chim- 
panzee and  orang,  have  each  three  fangs  in  the  upper  and 
two  in  the  lower  jaw." 

In  the  order  of  sriccession  in  the  teeth  of  these  quadru- 
mana  and  man,  there  is  some  difference.  It  has  already 
been  stated,  in  the  description  of  human  dentition,  that 
the  first  true  molar  and  first  incisor  are  the  earliest  to 
appear  in  the  permanent  set;  and  between  these  two 
points,  Mr.  Hunter  remarks,  the  teeth  progress  more  rap- 
idly than  those  behind. 

But  in  the  quadrumana  this  is  not  the  case^  and  the 
progress  is  slower ;  for  in  these  the  second  molar  is  found 
to  precede  the  bicuspid,  and  the  last  molar  the  canine. 
And  the  cause  of  this  difference  is  assigned  to  the  difference 
in  the  food.  Monkeys,  living  on  fruits  and  meats,  require 
the  use  of  their  grinders  at  an  earlier  period  than  either 
the  canine  or  incisors.  In  the  baboons  and  mandrills j  which 
are  a  step  lower  than  the  monkey  tribe,  we  find  their  denti- 
tion most  especially  distinguished  from  the  human,  by  the 
canine  teeth  presenting  the  ferocity  and  strength  of  the 
carnivorous  animals.  Those  of  the  mandrill  are  described 
as  "  weapons  most  formidable  for  their  size  and  shape,"  the 
upper  canines  especially,  which  pass  behind  the  crowns  of 
the  lower  incisors,  and  on  the  outside  of  the  first  lower 
bicuspid,  which  seems  pressed  back,  as  it  were,  by  the  ac- 
tion of  the  upper  canines.  A  considerable  space  divides 
the  upper  canine  from  the  incisors — a  shorter  one  separates 
it  from  the  bicuspid.  The  first  bicuspid  of  the  lower  jaw 
is  distinguished  by  the  base  of  its  crown  having  an  unusual 
anterior  prolongation,  which  is  reduced  to  a  cutting  edge 
by  the  friction  of  the  upper  canine. 

The  class  of  lemurs  are  the  lowest  in  the  scale  of  the 
quadrumana^  and  differ  from  these  in  their  dentition,  as 
well  as  from  the  human  race,  by  having  thirty-six  teeth 
instead  of  thirty-two;  the  difference  being  in  the  bicuspids, 
of  which  these  animals  have  six  to  each  jaw^  three  on 
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either  side  instead  of  four,  as  in  man  and  the  higher 
monkey. 

The  two  incisors  of  the  upper  jaw  are  separated  by  a 
wide  space  from  the  two  on  the  left,  and  are  small,  vertical, 
and  have  their  crowns  short  and  expanded. 

The  canine  is  long,  compressed,  and  curved,  with  its 
edge  sharp  and  pointed.  The  three  bicuspids  present,  on 
the  inner  side  of  their  crowns,  a  tubercle,  while  on  their 
outer  there  is  extended  a  compressed  and  pointed  lobe. 

Both  jaws  have  their  first  true  molars  the  largest.  The 
first  bicuspid,  in  the  upper  jaw,  has  its  two  roots  connate 
or  joined  together;  those  of  the  other  two  are  distinct. 
The  roots  of  the  upper  molars,  as  in  the  human  teeth,  are 
three  in  number ;  but  in  the  lower  jaw,  both  bicuspids  and 
molars  have  only  two  roots.  The  number  of  deciduous 
teeth  in  the  lemurs  is  twenty-four,  instead  of  twenty,  as  in 
man — the  excess  being  in  the  molars.  Among  the  quad- 
rumana  there  are  two  genera  described,  which  are  most 
remarkable  for  their  very  singular  and  anomalous  denti- 
tion. They  consist  of  the  goleopithecus  (the  weasel-like 
monkey)  and  the  cheiromya. 

The  former  are  said  to  resemble  the  bat,  in  having  a 
kind  of  wing,  formed  of  a  fold  of  the  integument^  reaching 
from  the  front  to  the  hind  extremitv,  and  may  be  called 
flying  monkeys. 

The  teeth  in  this  genus  are  thirty-four  in  number,  i.  e. 
four  incisors  in  the  upper  jaw,  two  on  either  side,  and  six 
in  the  lower  jaw,  three  on  either  side,  making  ten  incisors 
in  all — two  more  than  in  man.  The  two  anterior  upper 
incisors  have  a  wide  space  between  them,  are  very  small, 
and  have  their  crowns  expanded  and  presenting  three  or 
four  tubercles.  The  second  incisor  of  the  upper  jaw,  which 
is  said  to  be  connected  with  the  intermaxillary  bone,  has 
one  very  striking  peculiarity  in  having  two  roots.  Its 
crown  is  of  a  triangular  shape,  having,  at  the  front  and 
posterior  base,  a  small  talon — also  dentations,  two  anterior 
and  three  posterior,  at  the  same  points. 

The  upper  canine  has,  very  unlike  the  human,  two  roots. 
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The  first  upper  biscupid  has  its  crown  of  a  trihedral  shape. 
The  second  bicuspid  has  a  pointed  talon  at  its  base. 

The  crowns  of  the  first  two  incisors  of  the  lower  jaw  pre- 
sent a  very  peculiar  arrangement  in  the  form  of  a  comb. 
This  tooth-like  or  pectinated  appearance,  is  compared  to  the 
little  notches  on  the  edge  of  "a  new-formed  human  incisor," 
though  the  serrations  are  much  deeper  and  more  numer- 
ous. These  teeth  have  a  single  root.  The  third  incisor  is 
thought  to  resemble  a  canine,  though  its  crown  is  described 
as  being  broad,  horizontal,  and  having  four  shallow  notches 
on  its  margin;  this  tooth,  also,  has  a  single  root.  The 
lower  canine,  like  the  upper,  has  two  roots.  The  milk 
teeth  are  twenty-two  in  number — ten  to  the  upper  jaw, 
and  twelve  to  the  lower. 

In  the  cheiromys  a  resemblance  is  traced  to  the  rodentia, 
in  the  chisel-like  incisors  of  both  jaws,  which  make  but  a 
single  pair,  and  are  large  and  curved.  The  canines  are 
tvarUing,  and  a  wide  space  separates  the  incisors  from  the 
molars. 

As  the  cutting  edge  of  the  teeth  below  does  not  strike 
against  the  "posterior  ridge"  of  those  above,  M.  Blainville 
supposes  that  the  chisel  teeth  of  the  incisors  have  a  differ- 
ent use  from  those  of  the  rodents,  and  that  the  cheiromys 
employ  them  as  "cutting  pincers  to  remove  the  bark  of 
trees,  in  search  of  larv8B  or  insects,"  though  the  flat,  smooth 
crowns  of  the  molars  would  seem  to  show  their  food  not  to 
be  entirely  of  this  character.  The  upper  jaw  has  four  mo- 
lars on  each  side,  and  the  lower  three,  placed  vertically 
and  parallel.  The  first  upper  molar  is  the  smallest,  and 
the  second  the  largest  of  that  jaw.  In  the  lovrer  jaw 
the  last  molar  is  the  smallest.  A  striking  contrast  with 
the  human  molar  exists  in  the  roots.  In  the  cheiromys 
the  first  and  last  molars  of  the  upper  jaw  have  but  one 
root;  the  two  middle  have  each  three  roots.  In  the  lower 
jaw  the  first  molar  has  two  roots,  the  other  two  but  one. 

iNSBcrrrvoRA. — This  order  is  regarded  as  the  transition 
step  between  the  quadrumana  and  carnivora.  The  differ- 
ent genera  are  remarkable  for  the  varieties  in  their  teeth, 
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in  number,  shape,  and  size.  The  most  common  character- 
istic found  to  prevail  is  the  presence  of  "several  sharp 
points  upon  the  crowns  of  the  true  molar  teeth." 

This  order  is  divided  into  the  families  of  moles  (talpidae), 
shrews  (solicidaa),  and  hedge-hogs  (erinacideB.) 

The  mole  of  the  cape,  as  it  is  called,  according  to  Mr. 
Owen,  has  forty  teeth.  Its  dental  formula  is  to  the  up- 
per jaw  on  either  side,  three  incisors,  one  bicuspid,  and  six 
molars ;  to  the  lower  jaw,  three  incisors,  two  bicuspids,  and 
five  molars.  The  American  mole  has  thirty-six  teeth :  to 
the  upper  jaw,  on  either  side,  three  incisors,  one  canine, 
three  bicuspids,  three  molars;  to  the  lower  jaw,  two  inci- 
sors, no  canine,  three  bicuspids,  three  molars.  The  common 
mole  has  forty-four  teeth,  in  the  arrangement  of  which 
there  is  some  difference  among  naturalists.  M.  Cuvier 
rates  no  canine  to  the  lower  jaw,  and  gives  four  bicuspids 
and  three  molars  on  either  side  to  both  jaws.  Mr.  Bell 
allows  two  canine  to  the  lower  jaw,  gives  no  bicuspids,  and 
makes  seven  molars  to  the  upper,  and  six  to  the  lower  jaw, 
on  either  side;  while  M.  Blainville  has,  to  both  upper  and 
lower  jaw,  on  each  side,  four  incisors,  one  canine,  three 
bicuspids,  three  molars. 

In  the  hedge-hog,  one  variety  has  thirty-six  teeth.  The 
formula  given  is,  incisors  two,  canine  one,  bicuspids  three, 
molars  three,  to  both  upper  and  lower  jaw,  on  either  side. 
The  common  hedge-hog  has  the  same  number,  but  differ- 
ently arranged  as  follows:  incisors  three,  bicuspids  four, 
molars  three,  on  either  side,  in  each  jaw.  Another  variety 
has  forty-eight,  i.  e.  incisors  three,  canine  one,  bicuspids 
four,  molars  four,  on  either  side,  in  each  jaw. 

Cheiropteba. — This  order  includes  two  divisions  of  the 
bate — first,  those  that  live  on  insects,  and  second,  those 
that  live  on  fruits. 

The  number  of  teeth  belonging  to  the  first  is  thirty- 
eight,  i.  e.  incisors  two,  canine  one,  bicuspids  three,  molars 
three,  to  the  upper  jaw,  on  either  side ;  and  to  the  lower, 
incisors  three,  canine  one,  bicuspids  three,  molars  three. 

The  vampire  or  blood-sucking  bat  has  but  twenty  teeth. 
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The  dental  formula  is,  incisors  one,  canine  one,  bicnspids 
two,  to  the  upper  jaw,  on  either  side;  and  to  the  lower, 
incisors  two,  canine  one,  hicuspids  three.  The  bats  which 
live  on  fruit  have  thirty-four  teeth.  Their  dental  formula 
is,  to  the  upper  jaw,  on  either  side,  incisors  two,  canine 
one,  bicuspids  two,  molars  three;  in  the  lower,  incisors 
two,  canine  one,  bicuspids  three,  molars  three. 

Carnivora. — Animals  of  this  order  live  entirely  on  one 
kind  of  food,  i.  e.  flesh;  and  their  dental  system  being  de- 
signed not  only  to  masticate,  but  also  to  obtain,  seize,  and 
kill  their  prej,  their  teeth  are  much  more  extensive  than 
in  man. 

The  different  genera  present  variations  from  the  regular 
type  as  established  in  the  feline  or  cat  tribe. 


Among  the  whole  order  there  are  found  to  be  six  in- 
cisors in  each  jaw,  with  few  exceptions.  The  canines  are 
never  absent,  are  largely  developed,  and  have  long,  coni- 

FiQ.  76  repreaenta  the  deciduoui  and  permanent  teeth  ot  Ihe  dog.  9  3  4  li 
Deciduous  molars  ot  the  upper  and  lower  jaw.  S  3  4  p  Permanent  molan. 
d  e  Deciduous  canine  of  both  jairs.  d  i  Deciduous  iacison  of  ttolh  pwi. 
i  Permanent  incisors.    2  m  3  m  Tubercular  molan. 
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cal,  Bharp-pointed  and  cutting  crowns.    The  variatioDS 
from  the  type  are  found  in  the  molars. 

We  will  give  a  few  examples  in  illustration.  The  cat, 
taken  as  the  type  of  the  order,  has  28  teeth — the  upper 
jaw  having,  on  either  side,  incisors  3,  canine  1,  bicuspids 
3,  molar  1.  In  the  lower  jaw  there  are,  incisors  3,  canine 
1,  bicuspids  2,  molar  1. 

In  the  upper  jaw  the  first  bicuspid  has  a  single  root, 
with  one  exception.  The  second  bicuspid  has  two  strong 
diverging  roots;  the  third  has  three.  In  the  lower  jaw  the 
first  bicuspid  has  two  roots.  The  number  of  milk  teeth  in 
the  cat  is  26.  The  upper  jaw  has,  incisors  3,  canine  1, 
molars  3,  on  either  side.  In  the  lower  jaw  there  are,  in- 
cisors 3,  canine  1,  molars  2. 

The  dog  has  42  teeth.  (Fig.  V6-)  In  the  upper  jaw  there 
are  on  either  side,  incisors  3,  canine  1,  bicuspids  4,  mo- 
lars 2.     In  the  lower  jaw  there  is  an  additional  molar. 

There  is  a  Fia.  77. 

single  root  to 
the  incisors, 
canines,  and 
first,  bicuspids 
of  both  jaws, 
all  the  rest 
in  the  lower 
jaw  have  two, 
except  the  sec- 
ond bicuspid, 
which  is  con- 
nate. The  sec- 
ond upper  bi- 
cuspid, which 
is  also  called 

sectorial,  has  three  roots,  the  first  true  molar  has  four,  the 
last  three  roots. 

Fio.  77  repreienti  the  deciduous  and  permanent  Ueth  of  the  baar.  I  3  3  4  d 
Deciduokit  molira  of  Ihe  upper  and  lower  Jaw.  p  Permanent  motan.  d  i 
Deciduoui  inciion.    c  Canine  leelh. 
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The  Tiyeiia  has  34  teeth.  In  the  upper  jaw  on  either 
side  there  are,  incisors  3,  canine  1,  bicuspids  4,  molar  1. 
In  the  lower  jaw  there  is  one  bicuspid  less.  The  number 
of  deciduous  teeth  is  28,  i.  e.  incisors  3,  canine  1,  molars 
3,  to  each  jaw  on  either  side. 

The  tveasd  has  34,  the  otter  36,  the  badger  30,  the  raccoon 
40,  the  bear  42.  (Fig.  11,)  The  deciduous  teeth  of  the  bear 
are  22,  and  the  seal  has  34  teeth. 

Marsupialia. — This  order,  so  called  from  having  a  pouch 
for  the  accommodation  of  their  young,  are  divided  into  the 
carnivorous  and  herbivorous  genera. 

The  opossum  and  kangaroo  are  familiar  examples  under 
this  head.  The  dog-headed  opossum  (thylacinus)  has  forty- 
six  teeth.  In  the  upper  jaw,  on  either  side,  there  are — 
incisors  four,  canine  one,  bicuspids  three,  molars  four;  in 
the  lower  jaw  are  found — incisors  three,  canine  one,  bicus- 
pids three,  molars  four.  In  other  varieties  of  the  opossum 
the  teeth  vary  in  number,  being  42,  48,  50  and  54.  The 
kangaroo  has  twenty-eight  teeth.  The  canines  are  absent. 
The  animals  of  this  genus  live  on  herbs. 

The  dental  formula  is,  to  the  upper  jaw,  on  either  side, 
incisors  three,  bicuspids  one,  molars  four;  in  the  lower  jaw, 
there  are,  molars  four,  incisor  one,  bicuspid  one.  Other 
varieties  have  only  twenty-four  teeth. 

EoDENTiA. — This  order  includes  the  squirrel,  rabbit,  rat, 
beaver,  &c. 

The  incisors  form  the  distinguishing  characteristic  of 
this  order.  There  is  one  on  either  side,  separated  from 
the  short  series  of  molars  by  a  wide  space.  The  upper 
ones  describe  a  large  segment  of  a  small  circle,  and  are 
regularly  curved ;  the  lower  ones  are  a  smaller  segment  of 
a  larger  circle. 

These  teeth  are  called  '^ scalpriform'*  or  chisel-like.  The 
molar  teeth  are  described  as  presenting  numerous  varieties, 
representing,  in  fact,  all  the  modifications  found  in  the  om- 
nivorous and  herbivorous  genera  of  mammalia.  In  some 
of  the  rodents,  as  the  Chili  rats,  the  molar  teeth  have  no 
roots.    In  others,  as  the  beaver,  they  have  short  roots. 
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The  mode  in  which  the  teeth  are  implanted  in  the  jaws 
varies  according  to  the  diet.  Those,  for  example,  like  the 
true  rat,  which  live  on  a  mixed  food,  do  not  require  so 
great  a  depth  of  the  crown,  and  the  teeth  are  hence  not  so 
firmly  fixed,  nor  so  large  as  in  those  rodents  whose  food  is 
entirely  vegetable,  and  where  the  friction  is  greater. 

The  highest  number  of  teeth  in  this  order  is  stated  at 
twenty-^ight  The  rabbit  has  six  molars  on  each  side,  in 
the  upper  jaw,  and  five  in  the  lower.  The  squirrel  has 
five  molars  in  the  upper  on  either  side,  and  four  in  the 
lower.  The  rat  has  three  molars  on  each  side,  in  both 
jaws,  though  the  spring-rat,  as  it  is  called,  has  four  molars 
in  both  jaws,  on  each  side. 

Edentata. — It  would  be  supposed  from  the  name  of  this 
order  that  all  the  genera  composing  it  were  without  teeth. 
Hence  Mr.  Owen  very  justly  remarks,  it  is  to  be  regretted 
that  such  a  term  should  have  been  applied,  seeing  that  all 
the  species  of  this  order,  except  two,  have  teeth,  though 
nearly  all  are  without  incisors. 

The  ant-eater,  armadiUoj  and  sloth,  are  examples  under 
this  head. 

The  ant-eater  has  twenty-six  teeth — seven  on  each  side 
of  the  upper  jaw,  and  six  on  each  side  of  the  lower.  The 
number  in  the  armadillo  is  stated  to  vary  from  twenty-four 
to  twenty-six  on  each  side  of  the  upper  jaw,  and  twenty- 
two  to  twenty-four  in  the  lower ;  making,  in  the  whole, 
from  ninety-four  to  one  hundred  teeth.  The  sloth  has 
eighteen  teeth,  all  molars — there  being  five  on  each  side 
of  the  upper  jaw,  and  four  on  each  side  of  the  lower. 

The  extinct  gigantic  animals  by  the  name  of  megather- 
oids,  some  of  whose  teeth  are  nearly  a  foot  in  length, 
belong  also  to  this  order. 

Pachtdermata. — This  order  includes  the  elephant,  mas- 
todon, hippopotamus,  rhinoceros,  hog,  horse,  &c. 

The  elephant,  distinguished  by  its  two  enormous  tusks, 
has  28  teeth.  In  the  upper  jaw,  on  each  side,  there  are  two 
incisors  and  six  molars.  In  the  lower  there  are  only  six 
molars  on  either  side.    The  tusks  are  situated  in  the  inter- 
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maxillary  bones,  and  are  preceded  by  deciduous  ones. 
These  latter  appear  between  the  5th  and  2'7th  month;  are 
about  two  inches  in  length,  one  third  of  an  inch  in  diame- 
ter, and  are  shed  between  the  first  and  second  year.  In 
about  a  month  or  two  after  this  period,  the  permanent 
tusks  are  described  as  cutting  the  gum,  and  are  then  about 
an  inch  in  length. 

At  birth  the  alveolus  of  the  permanent  tusk  is  a  round 
cell  placed  at  the  posterior  and  inner  part  of  the  temporary 
alveolus.  The  tusks  are  called  the  incisor  teeth  of  the  ele- 
phant, and  are  considered,  in  proportion  to  the  body,  the 
largest  of  all  the  teeth.  They  are  stated  to  have  measured 
nine  feet  in  length,  having  a  base  of  eight  inches,  and 
weighing  150  pounds.  This  is  an  unusual  weight,  the 
more  common  being  from  fifty  to  seventy  pounds. 

In  some  varieties  the  tusks  are  straight,  and  point 
downwards,  and  in  others  of  a  still  more  anomalous  kind, 
one  tusk  has  been  seen  horizontal,  and  the  other  vertical. 
The  molar  teeth  are  of  immense  size  and  complex  structure. 
The  crown  is  mostly  hid  in  the  socket,  only  a  small  portion 
appearing  above  the  gum.  It  is  divided  into  several  per- 
pendicular transverse  plates — coated  with  enamel,  and  then 
covered  with  cement — which  unites  the  several  divisions 
of  the  crown;  these  divisions  come  together  at  the  base 
and  form  the  body  of  the  crown  from  whence  the  roots 
proceed. 

In  tlic  development  of  the  grinders,  the  summits  of  the 
anterior  plates  begin  to  be  formed  first,  and  then  the  others 
in  succession,  the  anterior  being  in  use  before  tbe  posterior 
are  formed.  The  first  molar  is  stated  to  have  four  of 
these  vertical  plates  or  divisions  of  the  crown,  and  two 
roots.  The  second  molar  has  eight  or  nine  plates,  and  also 
two  roots.  The  third  molar  has  from  eleven  to  thirteen 
plates,  and  has  a  small  anterior  and  large  posterior  root. 
It  is  thought  these  three  may  probably  be  deciduous  teeth. 

The  fourth  molar  has  from  fifteen  to  sixteen  plates  in  the 
crown  and  three  roots.  The  fifth  molar  has  from  seventeen 
to  twenty  plates,  appears  above  the  gum  about  the  twentieth 
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year,  and  is  found  not  to  be  shed  before  the  sixtieth.  The 
sixth  and  last  molar  has  from  twenty-two  to  twenty-seven 
plates.  Its  antero-posterior  length  in  the  line  of  tlie  curv- 
ature is  found  to  measure  from  twelve  to  fifteen  inches, 
and  breadth  about  three  and  a  half  inches. 

The  mastodon  is  an  extinct  race.  It  has  the  tusks  of  the 
elephant,  and  differs  in  its  grinders,  having  their  surfaces 
divided  into  "wedge-shaped  transverse  ridges,"  instead  of 
the  numerous  vertical  plates  of  the  elephant. 

The  dental  formula  is  given  as  twenty-eight ;  seven  teeth 
on  each  side  to  the  upper  jaw,  and  the  same  number  to  the 
lower.  This  number,  however,  combines  both  the  decidu- 
ous and  permanent  set 

The  hippopotamus.  This  monster  of  the  waters  is  exceed- 
ingly interesting  to  the  dentist,  as  from  its  teeth,  in  former 
times,  were  mostly  supplied  the  best  artificial  substitutes 
for  the  human.  It  was  most  appropriate  for  this  purpose, 
as  the  dentine  was  extremely  hard,  and  sections  of  it  sus- 
ceptible of  very  high  polish.  The  number  of  teeth,  as 
given  by  M.  Cuvier,  is  thirty-two,  i.  e.  six  molars  on  each 
side  of  each  jaw,  two  incisors  on  each  side  of  each  jaw,  and 
two  canines  also  on  each  side  of  each  jaw.  The  three  ante- 
rior molars  (the  premolars  of  Mr.  Owen)  are  conical;  the 
posterior  present  two  pairs  of  points.  The  upper  incisors 
are  short,  conical  and  recurved,  the  inferior  "prolonged, 
cylindrical,  pointed,  and  horizontally  projecting."  The 
upper  canine  is  straight,  the  lower  very  large  and  bent 
back,  recurved. 

Jihinoceros.  This  genus  has  no  canine  teeth.  Its  in- 
cisors vary,  though  the  usual  number  given  is  eight,  two 
on  each  side  of  both  upper  and  lower  jaw.  The  number 
of  molars  is  twenty-eight.  This  animal  is  remarkable  for 
its  single  horn,  though  in  some  varieties  there  are  two. 
The  African  rhinoceros  is  said  to  have  two  horns,  and  no 
incisors. 

The  hogj  (suidce.)  This  family,  among  the  ungulata, 
comprises  the  greatest  varieties  in  dentition.  The  ca- 
nines form  the  most  prominent  feature  pf  this  group. 
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being  remarkable  for  their  "  extraordinary  size,  shape,  and 
direction."    This  is  beat  illustrated  in  the  wild  boar,  where 


they  curve  forwards,  outwards  and  upwards.  The  molars 
are  regarded  as  complex  in  structure  as  those  of  the  ele- 
phant, while  the  incisors  vary  in  number  in  the  several 
genera.  The  UBual  number  of  teeth  is  set  down  at  forty- 
four.    To  both  jaws  on  eitlier  side  there  are,  inciBOiB  3, 

FiQ.  78,  ArepMsenla  the  Permanent  Teeth  of  the  Hog.  lm,3m,  3m,  ljt,9d 
ud  3d  Molars.  Ip,  2p,  3p,  ip,  Ist,  Sd,  3d  and  4th  Fremolara.  li,  Qi,  3i,  M, 
9d  and  3d,  lacison.     c  Canine  leelh. 

FTQ.7S,  B  represents  Ihe  Deciduous  and  Permanent  Teeth  of  the  Hog.  The 
figures  and  letters  point  lo  distioctlj  to  the  different  kinds  of  leelh,  as  to  requin 
no  funher  explanslion. 
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Fio.  79. 


canine  1,  bicuspids  4,  molars  3.  The  number  of  milk 
teeth  is  made  twenty-eight.  Incisors  3,  canine  1,  molarti 
3,  to  both  jaws  on  either  side. 

In  the  Peccari  the  dental  formula  numbers  thirty-eight 
teeth — i.  e.  in  the  upper  jaw,  on  each  side,  tliere  are,  inci- 
sorH  two,  canine  one,  bicuspids  three,  molars  three;  in  the 
lower,  on  each  side,  are,  incisors  three,  canine  one,  bicus- 
pids three,  molars  three. 

Tlie  Horse,  {equidcn.)  This  noble  and  useful  animal,  be- 
longing to  the  lamily  aolidungula,  or  singlq-hoofed  variety, 
has  forty  teeth.  In  both  jaws,  on  eacli 
side,  there  are  three  incisors,  one  canine, 
three  bicuspids,  and  three  molars. 

The  lower  canines,  according  to  M.  Cu- 
Tier,  are  only  sometimes  present  in  the 
male,  and  always  wanting  in  the  female. 
Between  the  canines  and  drst  bicuspids 
there  is  ft  wide  space  corresponding  to  the 
angle  of  the  mouth,  where  the  bit  is  re- 
ceived. The  incisors  are  slightly  curved, 
having  long,  aubtrahedral  fangs,  taper- 
ing to  their  extremity,  and  closely  ar- 
ranged in  the  segment  of  a  circle.  These 
teeth,  says  Mr.  Owen,  are  distinguished 
from  those  of  all  other  animals  "by  the 
fold  of  enamel  which  penetrates  the  body 
of  the  crown  from  its  broad,  flat  summit,  lite  the  inverted 
finger  of  a  glove."  This  fold  encloses  a  cavity,  which  pre- 
sents the  form  of  an  island,  when  the  tooth  begins  to  be 
worn.  This  cavity  is  partly  filled  by  "cement,  and  partly 
by  the  discolored  substances  of  the  food,  and  is  called  the 
mark."  It  is  described  as  being  usually  obliterated,  in  the 
middle  incisors,  about  the  sixth  year — in  the  second  inci- 
sors, about  the  seventh;  and  the  third,  about  the  eighth, 

Fio.  79,  A  longitudinal  section  of  the  Incisor  of  a  Hone.  (  Edidic]. 
i   Denline.    c  Cement.       c  Cement   reflecled 


the    dcf 


3-  c  v^emeni.  l  i^cmcni  rcuccieu  inio  ine  ucprewion  oi  uie 
Colored  tartar  and  Tood  filling  up  this  cavitj  and  conBtilutlng  what 
km  Ihn  "  mark**  nnd  made  line  nf  la  InLI  the  are  nf  the  hone. 


il  known  ai  the  "  mark"  and  made 


lel]  the  age  of  the  horte. 
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in  the  lower  jaw.    It  is  longer  disappearing  in  those  of  the 
upper  jaw. 

RuMiNANTiA. — This  Order  is  considered  to  be  the  best 
determined  in  the  whole  class  of  mammalia. 

The  camel,  lama,  dromedary,  ox,  sheep,  goat,  stag,  <fec., 
are  varieties  of  this  order. 

The  genera  are  divided  into  those  which  are  without 
horns,  and  those  which  have  them.  The  latter  class  is  by 
far  the  most  numerous.  The  camel  and  lama  are  examples 
of  the  former,  while  the  ox,  ram,  stag,  &c.,  are  specimen^ 
of  the  latter.  Another  division  is  into  those  in  which  the 
horns  are  solid,  and  those  in  which  they  are  hollow. 

In  the  development  of  the  horns  and  teeth,  the  relation 
seems  to  be  inverse,  for  where  the  horns  are  present,  we 
find  the  canines  absent,  and  where  the  horns  are  wanting, 
as  in  the  musk,  canines  are  not  only  seen,  but  also  a  pair 
of  incisors  in  the  upper  jaw. 

The  different  genera  are  called  ruminantia,  from  the  pe- 
culiar faculty  they  possess  of  masticating  their  food  a 
second  time,  by  returning  it  to  the  mouth  after  first  swal- 
lowing it. 

This  singular  faculty  depends  on  the  structure  of  the 
stomach,  or  rather  stomachs,  which  are  four  in  number ; 
and  the  first  three  are  so  related  to  each  other  that  the 
food  may  enter  either  of  them,  as  the  oesophagus  ends  at 
their  common  point  of  communication. 
'  The  first  stomach  is  called  the  paunchy  and  receives  the 
vegetable  matters  from  the  first  mastication.  This  passes 
into  the  second,  which  is  of  honey-comb  formation,  and  here 
the  food  is  moistened  and  compressed  into  little  pellets 
called  cudy  which  is  now  returned  into  the  mouth  to  un- 
dergo a  second  mastication.  It  is  now  passed  from  the 
mouth  into  the  third  stomach,  which  is  laminated  in  its 
appearance,  and  from  this  it  enters  into  the  fourth,  which 
has  the  rugcBy  and  which  is  the  seat  of  digestion  proper. 

One  characteristic  in  the  teeth  of  this  order  is,  the  ab- 
sence of  incisors  and  canines  in  the  upper  jaw.  This  is 
furnished  by  a  callous  pad  as  a  substitute.    A  second  char- 
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acter  is  tlie  constancy  of  eight  incisors  in  the  lower  jaw, 
the  two  outer  of  which  Mr.  Owen  calls  canine.  The  usual 
dental  formula  gives  32  teeth  to  the  ruminantia:  6  bi- 
cuspids and  6  molars  to  the  upper  jaw;  to  the  lower,  6 
incisors,  2  canines,  6  bicuspids,  and  6  molars.  A  wide 
space  separates  the  incisors  and  bicuspida 

The  upper  bicuspids  have  three  roots;  the  upper  true 
molars  have  four  roots.  In  the  lower  jaw  both  bicuspids 
and  molars  have  but  two  roots;  but  the  second  root  in  the 
last  molar  consists  of  two  connate  roots. 

Cetacea. — This  order  of  mammalia  includes  the  whales, 
which  have  no  teeth,*  properly  speaking,  but  horny  sub- 
stitutes, called  ^^ whale-ione"  or  "baleen."  The  so-called 
teeth  of  the  right  whale  are  in  the  form  of  plates,  termin- 
ating in  a  fringe  of  bristles.  In  a  new-born  whale  Mr. 
Owen  found  the  number  of  these  plates  to  be  190.  The 
largest  are  arranged  on  each  side  of  the  upper  jaw  in  a 
longitudinal  series  and  close  to  each  other,  vertically,  with 
their  flat  surfaces  looking  forwards  and  backwards,  and 
their  free  margins  outwards  and  inwards.  The  smaller 
plates  are  disposed  in  an  oblique  series  within  the  larger. 
The  base  of  each  plate  is  described  as  being  fixed  upon  a 
pulp  developed  within  a  broad,  shallow  depression  of  the 
gum,  and  covering  the  entire  surface  of  the  maxillary  and 
anterior  portion  of  the  palate  bones — the  whale  thus  hav- 
ing palatal  teeth.  The  base  of  each  plate  is  hollow,  for 
receiving  the  pulp— bearing  the  same  relation  to  it  that 
the  pulp  of  a  true  tooth  does  to  its  cavity. 

the  SBCONn  CLASS  OF  ANIMALS,   BIRDS   (aVES.) 

As  the  organs  of  prehension  of  this  class  consist  of  a  horny 
substance,  and  are  therefore  not  teeth  properly  speaking,  a 
remark  or  two  is  all  that  is  considered  necessary  to  be  made 
in  reference  to  these  substitutes  or  mere  representatives  of 

teeth. 
It  is  true,  as  has  been  remarked,  that  strictly  speaking, 

•  Some  rarietiei  in  this  order,  it  is  thought,  have  teeth  pnqwr. 
19 
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the  beak  of  the  bird  is  an  organ  of  prehension  and  mastica- 
tion, and  often  a  powerful  weapon  for  either  offence  or  de- 
fence, though  in  its  form  and  structure  it  is  more  like  the 
claws  and  nails  than  teeth. 

The  beak  in  birds  of  prey  is  hard,  in  water  birds  it  is 
comparatively  soft.  The  form  is  very  various,  and  corre- 
sponds with  the  kind  of  food  and  the  habits  of  the  several 
varieties.  In  some  birds  of  prey  it  is  curved  into  a  "hook 
with  sharp  cutting  edges."  In  others,  as  in  the  stork,  it  is 
straight;  some  have  it  bent  downwards,  others  upwards; 
some  have  it  compressed,  as  the  penguin,  transversely;  and 
others,  as  the  duck,  have  it  flat. 

The  jaws  present,  in  some,  distinct  elevations  or  notches, 
resembling  teeth.  The  duck  has  these  indentations  jegu- 
larly  arranged,  and  supplied  with  branches  of  the  inferior 
maxillary  nerve.  * 

THIRD  CLASS  OF  ANIMAI5 — ^REPTILES  (REPmiA.) 

The  teeth  of  this  class,  occupying  a  position  intermediate 
between  those  of  the  bird  and  of  the  fish,  are  thought  to 
partake  thereby  of  the  characteristics  of  both. 

The  tortoise  has  the  beak  of  the  bird,  and  with  this 
exception  all  other  reptiles  are  said  to  have  true  teeth. 
These  are  pointed  and  conical,  and  resemble  more  those 
of  the  carnivorous  class,  and  form  weapons  of  attack  and 
defence. 

The  number  of  teeth  belonging  to  reptiles  is  not  deter- 
mined, but  it  is  greater  than  in  man.  They  are  fixed  in 
the  jaws,  though  sometimes  as  in  the  serpent,  are  placed 
in  the  palate.  They  are  without  roots,  and  are  fixed  in 
alveoli  which  are  more  narrow  at  their  external  opening 
than  at  the  bottom. 

The  teeth  of  this  class  are  developed  at  a  very  early  age, 
and  always  the  number  is  the  same.  Those  which  have 
just  come  forth  from  the  egg  have  as  many  as  the  adult 
animal,  ten  or  twenty  feet  in  length. 

Eeptiles  shed  their  teeth,  it  seems,  with  greater  fre- 
quency and  facility  than  most  other  animals.    These  or- 
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gans  grow  with  age,  and  are  found  of  s  size  proportionate 
to  the  dimensions  of  the  animal. 

Serpents  have  teeth  y,^  f^(^       ^ 

both  npon  the  palate 
and  jawa.  The  ven- 
omous teeth  are  at- 
tached to  the  upper 
maxillary  bone,  and 
are  curved  backward 
in  a  eemi-circular 
form.  The  roots  are 
situated  in  the  ante- 
rior part  of  the  jaw, 
and  'are  not  mova- 
ble, according  to  Mr. 
Blandin,butare  fixed 
firmly  to  the  bone ; 
the  jaw  itself,  which 
is  movable,  causing 
the  apparent  motion; 
TheBepoisonousteeth 
are  much  longer  than 
any  other — and  have 
a  canal  running  the 
whole  length  of  the 
teeth,  which  contains 
the  excretory  duct  of 
the  gland  furnishing 
the  poison.  This  ca- 
nal terminates  on  the 
free  extremity  of  the 
tooth  by  an  opening, 
through  which  the  animal  ejects  the  poison.  The  sac  sur- 
.rounding  the  base  of  the  fang  has  within  it  several  rudi- 

Fio,  BO,  A,  B,  C  repregenl  Ibe  poison  Fanga  of  Serpenl*.  B  Longitudinsl 
Kction  of  the  fang;,    e  poison  du«[;  aecmled  v  iti  outlet. 

Fio.  80,  D  reprcKnta  alio  a  teclion  of  the  poisoD  fang  magnified— jip  ahowlDg 
pulp  canal,  calcigeroiu  tubes,  and  dentine  enclosing  the  poiMn  canal. 
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mentarj  fange.     As  many  as  eleven  have  been  seen,  bo  tkat 
when  one  is  shed  there  is  another  to  take  its  place. 

All  the  frogs  are  said  to  hare  teeth  in  both  jaws,  and 
all,  with  the  exception  of  a  single  variety  called  the  pipo, 
have  teeth  in  the  roof  of  the  palate. 

FOURTH  CLASS — FISHK,  (PKCBS.) 

Fish  conetitute  the  last  class  of  the  vertebrated  division  of 
the  animal  kingdom.  Their  dental  system  presents  great 
variety,  both  in  number  and  arrangement.  The  teeth  are 
found  in  all  parts  of  the  mouth  and  pharynx,  and  are  distin- 
guished, according  to  their  situation,  into  intermaxiUary, 
mandibular,  palatine,  vom&-ial,  UngucU,  bronchial,  and  pha- 


The  teeth  of  fish  are  either  received  into  alveolar  cavi- 
ties, and  are  firm  and  immovable,  or  are  removed  from  the 
maxillary  bones,  and  bave  not 
the  cavities,  as  in  the  cartila- 
ginous fishes,  except  the  saw 
fish,  and  are  movable  as  in  the 
shark,  which  has  the  power  of 
elevating  and  depressing  its 
teeth. 

The  fact  of  the  teeth  being 
thus  removed  from  the  bone  and 
1  connected  with  mucous  mem- 
brane, is  regarded  as  conclu- 
sive in  reference  to  the  theory  of  their  origin  from  mucous 
membrane. 

The  form  of  the  teeth  of  fish  is  exceedingly  various- 
some  are  conical,  others  flattened;  the  conical  form  the 
largest  number,  and  sometimes  present  a  single  point,  at 
others  two  or  three  points.  In  a  variety  called  the  scarius 
there  are  five  or  six  rows,  composed  each  of  five  or  six  teeth 
united  by  a  species  of  cement. 

Fio.  81  repreiento  the  teeth  or  th«  Rock  Fith,  (labnu.)  Thej  are  atttcbed 
to  the  inferior  phkrjogeal  bone,  are  T«r;  Dumerous,  are  Mattered  over  a  braad 
lorface,  and  are  said  to  resemble  a  ■'  paTeniBiit." 
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The  osBeotiB  teeth,  fixed  in  alveoli,  are,  after  their  foil 
development,  dfescribed  as  being  "closely  soldered  to  th« 
circiimference  of  the  cavity  in  which  they  are  placed." 

Those  fish  whose  teeth  are  sharp,  with  a  strong  incli- 
nation backwards  as  in  the  pike,  or  tooth-like  and  cutting 
as  in  the  shark,  are  regarded  as  the  most  carnivorous  and 
voracious.  Those  on  the  other  hand  whose  teeth  are  fla't- 
tened,  or  only  pharyngeal,  are  viewed  as  the  least  carnivor- 
ous and  most  peaceable  in  their  dispositions. 

6EC0ND  DIVIHEON  OF  THB  ANIMAL  EJNGDOM. 

The  Invertebrata  or  AinMAi5  destitute  of  a  spine. — 
The  teeth  of  this  division  have  an  analogy  of  function 
with  those  of  the  vertebrata,  being  situated,  many  of 
them,  at  or  near  the  mouth  of  the  alimentary  tube,  and 
laying  hold  of,  retaining,  and  dividing  the  food — thus 
performing  the  fonctions  of  prehension  and  mastication, 
though  in  structure  they  are  considered  by  some  as  farther 
removed  from  true  teeth  than  the  hair. 

The  teeth  of  the  invertebrated  division  are  mostly  found 
in  the  stomach — a  very  singular  and  striking  fact;  and  Mr. 
Blandin  remarks,  "  The  higher  the  animal  is  elevated  in 
the  scale,  the  higher  are  the  dental  organs  elevated  in  the 
alimentary  canal. 

"In  the  Crustacea  andmoUusca  they  are  placed  principally 
in  the  stomach.  In  fishes  they  reach  the  pharynx.  In  rep- 
tiles the  posterior  part  of  the  mouth^whilst  in  the  mam- 
malia they  are  confined  to  the  anterior  and  lateral  parts  of 
the  mouth." 

In  the  Crustacea  the  dental  organs  found  in  the  stomach 
consist  of  calcareous  matter  placed  on  a  kind  of  skeleton. 
This  so-called  skeleton  of  the  stomach  is  composed  of 
transverse  and  lateral  ribs,  to  which  these  teeth  are  at- 
tached. Upon  the  lateral  ridges  the  two  larger  teeth  are 
placed  and  have  flat  crowns,  with  depressions.  The  crown 
in  the  crab  is  striated,  and  has  on  its  .inferior  border  large 
"  denticulations." 
The  great  lobster  is  described  as  having  nine  of  the  rib- 
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like  elevationa.  At  the  point  of  junction  of  the  lateral  and 
transverse  ridges,  another  ridge  is  spoken  of  as  branching 
off,  which  has  a  tooth,  and  aUo  three  and  aometimes  five 
sharp,  hooked,  and  small  pointed  elevations. 

The  hooked  teeth  are  represented  as  seizing  the  food  and 
carrying  it  between  the  teeth  with  flattened  crowns. 

Insects  and  worms  cannot  be  said  to  have  any  organs 
which  can  be  compared  to  teeth.  The  stomachs  of  some  of 
them  seem  to  be  furnished  with  "scales  or  horny  hooks," 
which  are  supposed  to  be  intended  for  a  kind  of  mastication. 

SECTION   VI. 
AOim  OBQAITS  OF  MASnCATIOIT,   CONStSTDTG  OF   UUSCLES. 

1.  Maaaeter  Muscle. — The  same  dissection  made  for  the 
muscles  of  prehension  will  exhibit  this  muscle. 

{■,0  B3.  The    masaeter    (pu(«u^tw.  I 

--.^  chew)  is  a  superficial,  thick, 
and  strong  muscle,  situated  at 
L  the  side  and  back  part  of  the 
I  face,  and  extended  between  the 
■  zygoma  and  angle  of  the  lower 
'  jaw.  It  consists  of  two  portions, 
an  anterior  and  posterior,  or 
superficial  and  deep,  which  de- 
cussate. The  anterior  is  the 
larger,  and  ariaea  tendinous  from  the  inferior  edge  of 
the  malar  hone,  and  from  the  point  where  it  unites 
with  the  maxillary.  The  posterior  ariaea  fleshy  from  the 
sygomatic  arch  as  far  back  as  the  glenoid  cavity.  The 
fibres  of  the  anterior  portion  pass  backwards  and  down- 
wards; of  those  of  the  posterior,  some  descend  obliquely 

Fia.  63  Ltterel  Tieir  of  the  Muaclei  of  the  face,  cnDlum,  and  eiterntl 
e*r.  1  Oecipito-fronUlis,  3  Orfatculkris  pBlpcbrsmm,  3  Pyramidalia  iia*i,  t 
ComprauOT  nast,  5  6  Lerator  labii  superiorii  alnqDC  DMi,  7  Zjgotaaticai  mi* 
nor,  8  ZjgomaticuB  major,  9  Maasetfir  muscle,  ID  Buccinator,  II  Depresaor 
ansuli,  or  triangularia  orisi  13  Depreuor  labii  inferiori),  13  Orbicular)*  oria, 
14  Anterior  aurii,  IS  Superior  auria,  16  Posterior  auria,  17  External  lateral 
ligament,  18  De«p-teated  portion  of  mauelar,  19  Fatcia  tempor>li». 
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forwards,  others  vertically,  and  both  portiocs  are  imerted, 
tendinous  and  fleshy,  into  the  external  Burface  of  the 
angle  and  ramus  of  the  lower  jaw  as  high  as  the  coronoid 
process, 

Fundioa.  If  the  anterior  portions  of  both  mnscles  act 
together,  the  jaw  is  carried  forwards — if  the  posterior  act, 
it  is  carried  backwards;  if  both  anterior  and  posterior,  on 
opposite  sides,  act  together,  the  lower  jaw  will  be  power- 
ftilly  raised  to  the  upper.  If  the  superficial  portion,  on 
the  one  side,  act  alone,  it  can  throw  the  chin  to  the  oppo- 
site side.  If  the  deep  portion  act  by  itself,  it  can  rotate 
the  jaw  to  its  own  side. 

This  mnscle  is  one  of  the  chief  agents  in  mastication,  as 
it  has  the  power  of  directly  bringing  the  lower  jaw  to  the 
upper,  and  thereby  dividing  the  food,  and  also  of  rotating 
it,  whereby  ita  trituration  is  effected. 

The  masseter  is  covered  by  the  skin,  a  few  fibres  of  the 
platysma,  orbicularis  palpebrarum,  and  zygomatic  muscles, 
as  well  as  by  a  part  of  the  parotid  gland  and  duct,  and  the 
transverse  facial  vessels  and  nerves. 

2.  Temporalis  Muscle — {tempora,  the  temples.) 
Dissection. — Make  an  incision  along  the  semicircular 
ridge  upon  the  side  of  the  cranium,  extending  from  the 
external  angular  process  of  the 
frontal  bone,  along  the  parie- 
tal, back  to  the  mastoid  process 
of  the  temporal  hone.    Turn 
this  portion  of  skin  down  to 
the  zygoma,  and  the  temporid 
aponeurosis  is  brought  to  view.  < 
This  is  a  white,  strong,  and 
shining  fascia,  which   is  at- 
tached above  to  the  semicir- 
cular ridge,  and  below  to  the 
zygoma.    It  covers  the  temporal  muscle — is  thin  above 
where  the  muscle  is  seen  through  it,  and  thick  below  where 

Fid.  83  Temporal  Muscle,  the  fauia  being  remoTed.  1  Temporal  muscle, 
2  External  lateral  ligameDt,  3  Inieitiou  of  tsmporal  muscle. 
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it  consists  of  two  layers  separated  by  some  fat,  Tesselii,  and 
nerves.  Turn  this  fascia  dowD  to  the  zygoma,  and  the  up- 
per and  larger  portion  of  the  temporal  muscle  is  exposed. 
Now  saw  through  the  zygomatic  arch  at  either  end,  and 
turn  it  down  with  the  masseter,  and  we  have  brought  to 
■view  the  lower  portion  of  the  temporal.  Thus  exposed,  the 
temporal  muscle  is  seen  to  arise  on  the  side  of  the  cranium 
from  the  whole  length  of  the  semicircular  ridge,  and  from 
the  surface  below  this  ridge,  formed  by  the  frontal,  parie- 
tal, squamous  portion  of  the  temporal,  and  greater  wing 
of  the  sphenoid  bone,  as  low  down  as  its  crest;  and  from 
the  under  surface  of  the  fascia  temporalis.  From  this  ex- 
tensive origin,  the  fibres  converge  to  a  strong  tendon, 
which  is  inaerled  into  the  coronoid  process,  nearly  sur- 
rounding it,  and  continues  forwards  as  far  aa  the  last 
molares. 

Function. — To  bring  the  lower  jaw  to  the  upper,  in  the 
cutting  of  the  food  in  mastication.    The  posterior  fibres,  by 
drawing  the  lower  jaw  backwards,  are  a  great  security 
against  dislocations  of  this  bone. 
3.  Pterygoideua  extemua. 

IHssection. — Turn  off  the  masseter  muscle  close  to  the 

bone,  and  take  out  a  section  of  the  ramus  by  sawing  be- 

Fio.  84.  tween  its  angle,  and  the  root  of 

the  condyle,   and    the    pterygoid 

muscles  will  be  exposed. 

The  pterygoideua  extemua  is  a 
short  triangular  muscle,  running 
horizontally  and  situated  deep  be- 
hind the  ramuB  of  the  lower  jaw. 
It  arises  by  two  heads — the  one 
from  the  crest  on  the  great  wing 
of  the  sphenoid  bone,  at  its  root,  the  other  from  the  outer 
surface  of  the  external  pterygoid  plate,  and  tuberosity  of 
the  upper  maxilla — the  two  portions  converge  and  pass 

Fid.  84  repreienU  the  Pterygoid  MumIn;  the  ijiomatic  uob  and  nmut  of 
tiie  lower  j«w  baing  removed.  •  t  Pterjgoideus  cxtemui.  c  Pt«Tjgoid«ut 
Inteniut, 
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backwards  and  outwards^  to  be  inserted  into  the  internal 
and  anterior  part  of  the  neck  of  the  lower  jaw  and  the  in- 
terarticular  cartilage. 

Function, — When  one  muscle  acts,  it  turns  the  jaw  to  the 
opposite  side;  when  both  act  alternately,  they  give  the  ro- 
tatory or  grinding  motion.  If  they  act  together,  the  jaw  is 
thrown  forward. 

4.  Pterygoideua  intemuSy  (Fig.  84.) 

This  muscle  is  thick  and  short,  and  situated  behind  the 
ramus  and  angle  of  the  inferior  maxilla.  It  is  inferior  to 
the  external  pterygoid,  and  parallel  to  the  superficial  layer 
of  the  masseter. 

It  arises  fleshy  and  tendinous  from  the  inner  surface  of 
the  external  pterygoid  plate,  and  pterygoid  process  of  the 
palate  bone,  occupies  the  greater  portion  of  the  pterygoid 
fossa,  and  passes  downwards  and  outwards  to  be  inserted 
tendinous  and  fleshy  on  the  inner  surface  of  the  angle  of 
the  jaw. 

Function, — It  is  a  rotator  of  the  jaws  and  thus  co-operates 
with  the  external  pterygoid  in  triturating  the  food. 

The  two  pterygoid  muscles  arising  so  ne£tr  each  other 
and  passing  in  different  directions,  the  one  downwards, 
and  the  other  upwards  and  outwards,  a  triangular  space  is 
left  between  them,  containing  a  quantity  of  fat,  the  inter- 
nal maxillary  artery  and  vein,  the  inferior  dental  and  gus- 
tatory nerves,  and  a  portion  of  the  parotid  gland.  The  in- 
ternal maxillary  artery  occasionally  passes  between  the 
origins  of  the  external  pterygoid  muscles,  as  it  is  about  en- 
tering the  spheno-maxillary  fossa. 

COMBINED  ACrnON  OF  THE  MUSCLES  OF  MASTICATION. 

The  conjoint  action  of  these  muscles  is  the  effective 
agent  in  mastication.  The  masseter  and  temporal  are 
principally  employed  in  raising  the  lower  jaw  to  the 
upper,  and  thus  dividing  the  food,  while  the  pterygoid 
in  rotating  the  lower  jaw  upon  the  upper,  produces  the 
grinding  motion,  and  thus  reduces  the  food  to  the  smallest 
portions,  suitable  for  deglutition.    The  anterior  layer  of  the 
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maaseter  and  the  posterior  fibres  of  the  temporal  can  also  as- 
sist the  pterygoid  in  the  grinding  process,  while  the  buccinar 
tor  comes  in  to  their  aid  by  keeping  the  food  under  the  teeth. 
So  that  the  whole  are  so  adapted  to  each  other  as  to  act  in 
the  utmost  harmony  for  the  most  perfect  performance  of  the 
function  of  mastication. 

Blood-vessels,  (Fig.  ^S.) — The  arteries  supplying  the 
muscles  of  mastication  come  from  the  temporal,  the  external 
and  internal  maxillary  arteries,  and  are  named  according 
to  the  muscles  they  supply,  as  the  temporal,  masseteric,  and 
pterygoid  branches.  The  veins  correspond  to  the  arteries 
and  return  the  blood  into  the  external  jugular. 

Nerves,  (Fig.  W.) — ^The  nerves  supplying  the  muscles  of 
mastication  come  from  the  Jifth  and  seventh  pair.  The 
motor  division  of  the  inferior  maxillary  branch  of  the  fifth, 
seen  in  the  zygomatic  fossa,  sends  off  five  muscular  branch- 
es, i.  e.  the  two  deep  temporal,  masseteric,  Imccal  and  ptery- 
goid, going  to  the  muscles  of  the  same  name.*  The  portio 
dura  or  facial  nerve  is  a  branch  of  the  seventh,  which 
also  supplies  the  muscles  of  mastication.  It  is  situated  in 
the  substance  of  the  parotid  gland,  anastomoses  freely  with 
the  fifth,  and  is  described  more  minutely  under  the  head 
of  organs  of  expression,  which  see. 

SECTION  VII. 
ORGANS  OP  INSAMVATION,  COMPRISINa  THE  SALTVABT  GLAOTS. 

The  salivary  glands  are  six  in  number — three  on  each 
side  of  the  face,  i.  e.  the  parotid,  submaociUary,  and  suUin- 
gual.  These  glands  belong  to  the  conglomerate  order, 
that  is,  they  consist  of  numerous  little  follicles,  (Fig.  85,  B,) 
averaging  about  the  one-twelve-thousandth  of  an  inch  in 
diameter,  surrounded  by  a  plexus  of  capillary  blood-vessels, 
and  presenting  the  appearance  of  a  multitude  of  small 
granules — each  being  a  gland  in  miniature,  and  each,  conse- 
quently, having  its  own  artery,  vein,  and  excretory  duct 
It  is  by  the  combination  of  these  various   little  excre- 

*See  inferior  maxillary  nerre,  under  the  head  of  nenrea  suppljiog  the  teeth, 
for  a  more  mioute  account* 
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iOTj  ducta  that  one  common  duct  ie  formed,  whose  office 
is  to  carry  the  saliva,  furniBhed  by  these  glands,  into  the 
mouth. 

A  Fis.  eS.  B 


These  salivary  glands  are  developed  from  the  mucous 
membrane  of  the  mouth,  which  being  reflected  in  the  form 
of  a  tube,  sends  oflf  bud-like  processes  whose  ultimate  ter- 
minations constitute  the  follicles  just  described. 

1.  The  Parotid. 

IHsaecticm. — This  gland,  so  called  from  its  situation 
about  the  ear,  (nofa.  near,  oui  otoj,  the  ear,)  is  brought  to 
view  by  the  same  dissection,  for  exposing  the  organs  of 
prehension.  It  is  covered  by  a  dense  fascia,  the  fascia 
auperficialis,  continued  from  the  neck,  which  sends  down 
into  its  substance  numerous  processes  which  serve  to  sep- 
arate its  granules,  and  conduct  to  it  its  blood-vessels.  This 
fascia  must  be  separated  from  its  strong  attachment  to  the 
cartilaginous  portion  of  the  meatus  externus,  and  removed, 
when  the  parotid  will  be  fairly  exposed.  It  presents  a 
pale,  rough,  granulated  surface,  and  is  the  largest  of  the 
salivary  glands.  It  has  no  regular  figure,  but  occupies  the 
space  reaching  from  the  zygoma  above,  to  the  angle  of  the 
jaw  below ;  and  from  the  mastoid  process  and  sterno-cleido 
mastoid  muscle  behind,  to  a  short  distance  over  the  mas- 
eeter  muscle  in  front — while  in  depth,  it  passes  behind  the 

Fia.  85,  A  reprsMDU  the  StUWu;  QlantU.  1  Parotid  (luid,  3  Duct  of 
Steno,  3  Submuillary  gluid,  4  Duct  of  WhutoD  or  submaxillar;  duct,  5 
Sublingual  gland. 

Fis.  85,  B  repreienta  a  lobule  of  the  parotid  glaod  of  a  new-born  intuit 
injected  with  mercury — mif^iSed  flftj  diameleri. 
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ramus  of  the  jaw,  extends  back  to  the  styloid  process,  which, 
with  its  muscles,  it  envelops — is  in  contact  with  the  inter- 
nal carotid  artery,  jugular  vein,  and  eighth  pair,  or  par- 
vagum  nerves,  and  finally  fills  the  posterior  part  of  the* 
glenoid  cavity  of  the  temporal  bone. 

Each  of  the  granules  composing  this  gland  has,  as 
already  stated,  an  excretory  duct,  which,  uniting  with  its 
fellows,  forms  one  common  duct  called  the  parotid  duct,  or 
the  duct  of  Steno,  which  is  seen  issuing  from  the  gland  at 
its  anterior  and  posterior  part,  and  is  then  traced  passing 
over  the  masseter,  about  an  inch  below  the  zygoma,  and 
through  a  quantity  of  soft  lobulated  fat,  on  the  anterior 
edge  of  this  muscle.  It  then  pierces  the  buccinator  at 
its  upper  part,  opening  into  the  mouth  by  a  papilla  (some- 
times there  is  none)  opposite  the  second  or  third  molar 
tooth  of  the  upper  jaw. 

A  line  drawn  from  the  lobe  of  the  ear  to  a  point  midway 
the  root  of  the  nose  and  lower  margin  of  the  upper  lip, 
will  give  the  direction  of  the  parotid  duct  This  duct  has 
two  coats — an  outer  of  condensed  cellular,  and  an  inner  of 
mucous  membrane.  Between  the  zygoma  and  this  duct,  a 
small  glandular  mass  is  occasionally  seen,  having  a  small 
duct  which  either  unites  with  the  duct  of  Steno,  or  enters 
separately  into  the  mouth.    It  is  called  the  socia  parotidis. 

Function. — The  use  of  this  gland  is  to  secrete  the  larger 
portion  of  the  saliva  with  which  the  mouth  is  supplied, 
and  which  is  carried  thither  by  the  duct  of  Steno. 

2.  The  Submaxillary  Gland — (Fig.  85.) 

Dissection, — Make  an  incision  along  the  base  of  the  lower 
jaw,  from  the  chin  back  to  the  angle,  and  along  the  ramus, 
the  same  as  for  the  organs  of  prehension.  Make  a  second 
incision  along  the  median  line  at  the  upper  part  of  the 
neck  as  far  as  the  hyoid  bone,  commencing  at  the  lower 
portion  of  the  symphysis  menti,  and  turn  down  the  skin 
obliquely  towards  the  clavicle.  This  exposes  the  broad 
muscle  of  the  neck,  iheplatysma  myoides,  and  the  superfi- 
cial cervical  fascia.  Turn  these  down,  and  the  submaxil- 
lary gland  is  exposed.    This  gland  is  second  in  size  to  the 
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parotid — is  covered  by  cellular  structure,  and  surrounded 
by  lymphatic  glands.  It  is  of  an  oval  shape,  and  pale 
color,  and  occupies  a  triangular  space  at  the  upper  part  of 
the  neck,  bounded  anteriorly  by  the  base  of  the  lower 
jaw — posteriorly  and  internally  by  the  tendon  and  ante- 
rior belly  of  the  digastric  muscle — externally  by  the  stylo 
maxillary  ligament,  and  the  pterygoideus  internus  muscle. 

The  structure  of  the  submaxillary  is  the  same  as  the 
parotid,  consisting  of  granules  having  each  an  excretory 
duct,  which  unite  together  into  one  common  duct,  called 
the  duct  of  Wharton.  This  duct  leaves  the  gland  at  its  an- 
terior or  middle  portion,  and  winds  above  the  mylo-hyoid 
muscle,  between  it  and  the  hyoglossus,  thence  passes  for- 
wards between  the  genio-hyo-glossus  and  sublingual  gland, 
the  latter  of  which  it  touches,  and  finally  ends  in  a  prom- 
inent papilla,  by  an  open  orifice,  on  either  side  of  the 
frenum  linguie.  This  duct  has  thinner  walls,  but  a  larger 
calibre  than  that  of  the  parotid.  It  is  about  two  and  a  half 
inches  long,  and  is  accompanied  by  the  gustatory  nerve. 

Function, — To  secrete  saliva,  which  is  carried  by  the  duct 
of  Wharton  into  the  mouth.  If  this  duct,  from  any  cause, 
be  obstructed,  the  saliva  accumulates  on  the  under  surface 
of  the  tongue,  beneath  its  tip,  forming  a  tumor  called 
ramulcu 

3.  The  Sublingual  Gland — (Fig.  85.) — This  gland,  oblong 
in  shape,  and  of  all  the  salivary  glands,  smallest  in  size,  is 
seen  by  raising  the  tip  of  the  tongue,  and,  as  its  name  im- 
plies, is  on  the  under  surface  of  its  anterior  and  lateral  part. 
It  is  covered  by  the  mucous  membrane,  and  rests  on  the  mylo 
hyoid  muscle.  It  is  related  to  the  genio-hyo-glossus  and  duct 
of  Wharton  internally,  and  is  connected  behind  with  a  pro- 
cess of  the  submaxillary  gland.  Its  excretory  ducts  do  not 
form  a  common  duct,  but  have  been  seen  to  enter  the  mouth 
separately  by  fifteen  or  twenty  small  orifices,  on  a  kind  of 
fold  or  crest  of  the  mucous  membrane,  between  the  tongue 
and  inferior  bicuspid  and  canine  teeth.  The  ducts,  some  of 
them,  enter  the  duct  of  Wharton. 

Function, — The  same  as  the  parotid  and  submaxillary. 
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Blood-vessels. — The  salivary  glands  are  abundantly  sup- 
plied with  blood-vessels.  The  arteries  going  to  the  parotid 
come  from  the  external  carotid  (Fig.  73)  and  its  branches 
the  facial^  superficial  temporal,  transverse  facial,  and  an- 
terior and  posterior  auricular.  The  veins  take  the  same 
direction  as  the  arteries,  .have  the  same  names,  and  termi- 
nate in  the  jugular.  The  submaxillary  is  supplied  by  the 
facial  and  lingual.  The  sublingual  gland  has  its  supply 
from  the  sublingual  and  the  submental  branches.  Thx. 
veins  correspond  to  the  arteries. 

Nerves, — The  parotid  is  supplied  with  nerves  from  the 
auricular  branch  of  the  inferior  maxillary,  (Fig.  T4,)  and 
auricular  branch  of  the  cervical  plexus;  the  facial,  and 
filaments  of  the  sympathetic,  from  those  of  the  external 
carotid  artery.  The  submaxillary  gland  is  supplied  from 
the  submaxillary  ganglion,  the  lingual,  and  mylo-hyoid 
branch  of  the  inferior  dental  nerve. 

Saliva  is  a  term  indiscriminately  applied  to  the  secre- 
tions furnished  by  the  salivary  glands,  and,  until  very 
recently,  has  been  supposed  to  be  of  the  same  character, 
whatever  its  source.  It  was  generally  examined  mixed 
with  the  other  fluids  of  the  mouth,  so  that  its  precise  char- 
acter could  not  be  definitely  fixed.  It  was  regarded  as 
alkaline,  in  a  state  of  health,  which  more  recent  observa- 
tions confirm ;  while  the  fiuids  of  the  buccal  mucous  mem- 
brane have  been  found  to  be  acid. 

The  microscope  reports  the  saliva  to  contain  minute 
corpuscles,  and  large  epithelial  scales  derived  from  the 
mucous  membrane  of  the  mouth.  Its  chemical  constitution 
is  furnished  by  the  chemists  Frerichs  and  Wright,  two 
of  the  most  recent  authorities,  and  whose  analysis  is  re- 
garded as  the  most  accurate.  The  former  makes  saliva  to 
consist  in  a  hundred  parts :  of  water,  994.10;  solid  matters, 
6.90;  ptyaline,  1.41;  mucus  and  epithelium,  2.13;  fatty 
matter,  .07;  sulpho-cyanide  of  potassium,  .10;  alkaline  and 
earthy  chlorides  and  phosphates,  2.19. 

Wright's  analysis  is  in  a  hundred  parts:  water,  988.10; 
solid  matters,  11.90;  ptyaline,  1.80;  mucus  and  epithelium, 
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2.60;  fatty  matter,  .50;  albumen  with  soda,  1.70;  sulpho- 
cyanide  of  potassium,  .90;  alkaline  andt  earthy  salts,  3.20; 
loss,  1.20. 

Ptyaline  is  the  term  applied  to  a  substance  upon  which 
the  peculiar  properties  of  the  saliva  are  made  to  depend, 
and  is  regarded  as  albuminous  in  its  character.  The  ptya- 
line of  Wright,  however,  differs  from  that  of  other  observers. 

Now  the  experiments  of  M.  Bernard  seem  to  show  that 
saliva  is  not  only  not  the  same,  but  presents  quite  different 
properties  and  uses,  as  obtained  from  the  parotid,  submax- 
illary,  and  sublingual  glands.  That  from  the  parotid  is 
found  to  be  thin,  watery,  abundant,  (varying,  however, 
according  to  the  food,)  readily  penetrating  substances,  and 
believed  to  be  especially  designed  to  aid  in  mastication 
and  assimilation,  and  is  the  fluid  chiefly  concerned  in  form- 
ing the  food  into  a  bolus,  for  its  onward  passage  from  the 
mouth  into  the  pharynx. 

The  saliva  from  the  sublingual  is  described  as  "viscous 
and  adhesive,  incapable  of  penetrating  substances,  but  ad- 
mirably adapted  to  cover  their  surface  with  a  viscid  coat- 
ing, which  much  facilitates  their  being  swallowed,"  and  is 
the  fluid  especially  concerned  in  deglutition.  This  gland 
is  said  to  remain  quiet  during  mastication,  but  to  begin  to 
act  as  soon  as  deglutition  commences. 

The  submaxillary  gland  furnishes  a  saliva  partaking  of 
the  characters  of  both  the  former,  and  supposed  to  be 
especially  concerned  with  the  sense  of  taste,  diminishing 
the  pungency  of  sapid  bodies,  and  reducing  their  cohesion. 

SECTION  VIII. 
ORGANS  OF  DEGLUTITION. 

The  organs  of  deglutition  consist  of  the  muscles  forming 
the  floor  of  the  mouth,  i\iQ  plmrynx^  sqft-pcdatej  and  tongue, 

THE  MUSCLES. 

Dissection, — The  same  incisions  are  required  as  were 
resorted  to  in  exposing  the  submaxillary  gland. 
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BigastAcua  Muscl6-~(iis,  twice,  yaanp,  belly.)  This  mus- 
cle is  composed  of  two  fleshy  bellies,  an  anterior  and  poste- 
rior, with  a  rouad  tendon  in  the  centre.  It  is  situated 
below  the  base  of  the  lower  jaw,  at  the  anterior  and  lat^ 
eral  portions  of  the  neck.  It  arises  from  the  groove  on  the 
inner  side  of  the  mastoid  process  of  the  temporal  bone, 
descends  fleshy,  obliquely  forwards  and  inwards,  till  it  ap-  , 
proacbes  the  os-hyoidee,  when  it  becomes  tendinous,  per- 
forates the  etylo-hyoid  muscle,  connecta  itself  by  a  strong 
fascia— Bometimes  by  a  ring-like  pully— to  tbe  hyoid  bone, 
Fio.  86.  ftnd  then  passes  for- 

ward again  fleshy, 
formi  ng  the  anterior 
belly,  to  be  itiseried 
into  a  depreasion, 
close  to  tbe  sym- 
physis, on  tbe  in- 
ner side  of  the  lower 


jaw. 
Fandion. — To  draw 
down  tbe  lower  jaw, 
J  and  to  elevate  the 
s-hyoides,  tongue 
and  larynx,  when 
the  moutb  is  closed. 
When  the  anterior  belly  acts  it  can  draw  these  parts  for- 
wards. When  the  posterior  acts  they  are  drawn  backwards. 
It  exerts,  by  these  varied  actions,  great  influence  over 
deglutition. 

Mylo-hyoide\is,  {i»a^,  a  molar  or  grinder,)  Fig.  86,  is  a 
broad,  triangular  muscle,  forming  the  floor  of  the  mouth, 

Fia.  66  representa  the  muscles  «t  the  base  of  the  lower  jaw,  atkl  upper  *iil 
front  part  of  neck.  1  Posterior  bell;  of  tbe  digailricus.  3  Ita  anterior  bellf 
3  Ligamentous  loop  through  which  it  plajs.  4  Stjlo-hjoideui.  5  Hjlo- 
bjoideui.  6  Qenio-hjoideui.  T  Tongue.  8  Hjo-glossus.  9  Stjlo-gloMU. 
10  Slylo-PharrDgeui.  11  Stemo-cleido-maatoidekU.  19  Ita  stenikl  vrigia-  13 
ClBTJcular  attachment.  14  Stemo-hjoideus.  IS  Stemo-tbyroideua-  ISThjTO- 
hjoideus.  17  Aotcrior  bellj  of  omo-hToideui.  18  Posterior  bellj  of  omo- 
hjoideui.  19  Anterior  edge  of  trapeiim.  90  Scalenu)  anticua.  31  Scaleant 
potticiH.    93  Setlenui  medial. 
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and  fully  exposed  on  removing  the  anterior  l)eny  of  the 
digaatric.  It  ariaea  from  the  myloid  ridge  on  the  inner 
side  of  the  lover  jaw,  and  descends  inwards  and  backwards 
to  be  inserted  into  the  base  of  the  os-hyoides,  and  along 
with  its  fellow  into  the  middle  tendinous  line,  between 
that  bone  and  the  chin. 

Furu^toTu — To  bring  the  os-hyoides  forward  and  pro- 
ject the  tongue.  This  muscle  is  covered  by  the  digastric 
muscle,  the  submaxillary  gland,  the  platysma  and  fascia, 
and  lies  upon  the  genio-hyoid,  hyo-glossus,  and  atylo- 
gloHBQs  muscles — the  dnct  of  Wharton,  lingual  and  gns- 
tatory  nerves,  and  sublingual  gland. 

Remove  this  muscle  by  dividing  it  on  either  side,  and  we 
see  the  next  in  order,  i,  e,  Qenio-hymdeua ,  {yinum,  the  chin,) 
Fig.  87.  It  arises  from  the  posterior  mental  tubercle  above 
the  digastric,  by  a  small  tendon,  and  descends  backward  to 
be  inserted  into  the  base  of  the  os-hyoides.  Function. — To 
bring  the  os-hyoides  forward,  and  to  protrude  the  tongue 
against  the  incisor  teeth,  or  ont  of  the  month. 

Genio-kyo-glossua ,  j.,_  ,:„ 

(yiujoiw,  the  tongue,)  is 
seen  by  removing- the 
genio-byoideus.  It  ia  a^ 
triangular  muscle,  and 
arises  by  a  small  tendon 
from  the  posterior  mcu-r 
tal  tubercle,  above  the 
genio-hyoideus  and  be- 
low the  frenum  lingiife, 
and  is  inserted  into  the 
tongue  along  the  mesial 
line  its  whole  length, 
and  into  the  body  of  tho 
os-hyoides.    Its  fibres  radiate  in  different  directions;  some 

Fic.  ST  repreteDta  »  aide  Tiew  of  tbe  Tonpw  aad  iti  piinoip&l  MiuoIm. 
1  Mutoid  procen.    3  CoroDoid  proeeu.    3  S^Io-flouui  muMle.    4  Hyo 
|hM«(U.     S  Genio-hjo-glouiu.    G  Ocnio-liToideui.    7  SjmphjtU  menti.    6 
Stjloid  proccM. 
20 
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pass  forward  to  the  tip  of  the  tongue^  others  back\rard; 
while  another  set  are  in  the  middle. 

Ftmction. — The  anterior  fibres  can  depress  the  tip  of  the 
tongue,  the  posterior  bring  forward  the  os-hyoides  and 
protrude  the  tongue,  while  the  middle  set  can  make  it  oon- 
cave  from  side  to  side. 

Hyo-glo88U8  (Fig.  87)  is  a  quadrilateral  muscle,  arising 
from  the  body  and  whole  of  the  cornu  of  the  os-hyoides,  and 
inserted  into  the  side  of  the  tongue  between  the  stylo- 
glossus and  the  lingualis.  Function. — To  duress  the  sides 
of  the  tongue,  and  thus  render  its  dorsum  convex. 

Styh-glossus  (Fig.  87,)  arises  tendinous  and  slender  from 
the  styloid  process  near  its  apex  or  free  extremity,  and  from 
the  stylo-maxillary  ligament,  and  is  inserted  in  two  por- 
tions, into  the  side  of  the  tongue— one  portion  blending 
with  the  hyo-glossus,  and  the  other  being  continued  for- 
ward to  the  tip  of  the  tongue. 

Function. — To  raise  the  tip  of  the  tongue  against  the 
incisor  teeth,  and  draw  it  backward,  and  to  one  side. 

Stylo-hyoideus  (Fig.  86)  is  a  small,  delicate  muscle,  arising 
near  the  base  of  the  styloid  process,  on  its  outer  side,  pass- 
ing obliquely  forwards  and  inwards,  parallel  to  the  poste- 
rior belly  of  the  digastric,  whose  tendon  perforates  it.  It 
is  inserted  into  the  body  of  the  os-hyoides.  Function, — ^To 
draw  back  the  os-hyoides  and  tongue,  and  thus  assist  the 
posterior  belly  of  the  digastric.  A  ligament,  called  stylo- 
hyoid, often  accompanies  this  muscle,  and  is  sometimes 
found  ossified. 

SOFT  PALATE. 

The  palate  has  been  divided  into  hard  and  ©oft.  The 
hard  is  composed  of  the  palatine  plate  of  the  palate 
bones.  The  soft  palate  is  attached  to  the  posterior  mar- 
gin of  the  hard,  and  consists  of  a  dense  aponeurosis, 
muscles  and  glands,  enclosed  in  mucous  membrane.  The 
soft  palate,  {ydum  pendulum  pakdi^  on  depressing  the 
lower  jaw,  is  seen  at  the  posterior  part  of  the  mouth,  sus- 
pended transversely  in  the  form  of  a  membranous  curtain. 
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This  pendulous  portion  is  the  vertical  or  inferior  part, 
while  above,  the  soft  palate  is  extended  backward  on  a 
level  with  the  hard,  ferming  what  is  called  its  horizontal 
portion,  and  thns  increasing  the  palatine  arch. 

The  velnm  palati  la  a  membranous  valve  separating  the 
mouth  from  the  pharynx  and  posterior  nares,  and,  in  fact, 
acts  the  part  of  a  double  yio.  8B. 

valve.  In  deglutition,  this  < 
velum  is  raised  and  applied  j 
to  the  posterior  nares,  to  pre-  ' 
vent  the  food  from  paseing  in 
this  direction  when  entering 
the  pharynx,  and  after  the 
food  has  entered  the  pharynx 
it  falls  down  into  its  original 
position,  and  prevents  the 
return  of  the  food  into  the  cavity  of  the  mouth.  The  velum 
presents  a  broad,  quadrilateral  shape,  and  has  two  sur- 
feces — the  one  looking  towards  the  tongue — the  Unrpud; 
the  other  towards  the  nose — the  tiasal  surface.  The  lin- 
gual surface  presents,  along  its  middle,  a  white  line,  called 
the  raphe ;  and  from  the  centre  of  the  velum  there  is  seen 
a  depending  portion  called  the  uwla,  which  divides  it  into 
two  lateral  halves.  In  the  raphe  is  situated  that  congeni- 
tal division  of  the  velum  called  deft  palate.  On  either 
side  of  the  uvula  the  velum  presents  two  lateral  curvatures, 
an  anterior  and  posterior,  called  the  anterior  and  posterior 
lateralhalf  arches.  The  anterior  half  arches  proceed  from 
the  base  of  the  uvula,  outward,  having  their  concavity 
downward  to  the  sides  of  the  tongue.  The  posterior  half 
arches,  proceeding  also  from  the  uvula,  pass  downward 
and  backward  to  the  sides  of  the  pharynx.  The  space 
between  the  anterior  and  posterior  half  arches  is  called 
the  faucea,  and  is  occupied  by  the  tonatts.     The  opening 

Fio.  88  represents  the  muscles  of  the  Sad  Palate,  a  Roof  of  the  mouth ; 
t  k  LiCTBtor  palate  ;  c  Cuaeiform  porlioD  of  the  sphenoid ;  d  d  Eustachian 
tubea;  «  Cireunfiexus,  or  teotor  palati  muscle ;/ Azjgos  uTula;  gg  Folato 
phuTDSeiit, 
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between  the  anterior  half  arches  ifl  the  isthmus  of  the 
fauoea. 

The  tonsils  or  amygdalcey  (a^ctT^ajica,  an  almond,)  sitnated 
as  just  stated  in  the  fauces,  consist  of  mucous  follicles  col* 
lected  together  in  an  almond-like  shape,  and  vary  much  in 
size.  In  some  they  are  scarcely  seen — in  others  they  fill  up 
the  whole  fauces.  Their  inner  surface  is  free,  and  full  of 
foramina,  which  lead  into  the  mucous  follicles,  that  have 
been  mistaken  for  ulcerations.  Their  external  surface  is  cov- 
ered by  an  aponeurosis,  and  the  superior  constrictor  of  the 
pharynx.  They  are  very  subject  to  inflammation,  constitu- 
ting quinsy  or  tonsilitis,  and  to  chronic  enlargements  requir- 
ing extirpation.  Their  posterior  surface  corresponds  to  the 
angle  of  the  jaw,  and  they  are  in  relation  in  front  with  the 
facial  artery,  behind  with  the  internal  carotid,  and  on  the 
outer  side  with  the  external  carotid,  separated  by  the  supe- 
rior constrictor  of  the  pharynx,  and  some  cellular  tissue. 

The  structure  of  the  soft  palate  consists,  as  stated,  of  an 
aponeurosis^  muscles^  blood-vessels  and  nerves,  surrounded 
by  mucous  membrane. 

The  aponeurosis  is  a  strong,  dense,  and  fibrous  tissue, 
regarded  as  continuous  with  the  fibrous  structure  of  the 
septum  narium,  the  nasal  fossae  and  Eustachian  tube,  and 
constituting  the  frame  work  of  the  palate. 

The  Muscies  (Fig.  88)  of  the  soft  palate  are  five  pairs, 
i.  e.  the  levator  and  tensor  pakUiy  constrictor  isthmi  fauciunij 
pakUo-pharyngeus,  and  azygos  uwlce. 

Dissection, — Open  the  pharynx  from  behind,  by  separat- 
ing it  from  the  cervical  vertebrsB,  which  remove,  and  then 
take  off  the  mucous  membrane  of  the  palate,  when  its  mus- 
cles will  be  exposed. 

1.  Levator  palati  is  a  moderately  thick  and  round  mus- 
cle, and  arises  in  front  of  the  foramen  caroticum,  from  the 
extremity  of  the  petrous  bone,  and  back  of  the  Eustachian 
tube,  then  descends  by  the  side  of  the  posterior  nares,  and  is 
iaiserted  broad  into  the  soft  palate  as  far  as  its  median  line. 
Function,  to  raise  the  palate. 

2.  Tensor  palaii,  or  circumflexus,  is  a  slender  muscle  upon 


A 


son  PALATB.  309 

the  outside  of  the  levator^  and  arises  fleshy  from  a  fossa  at 
the  root  of  the  internal  pterygoid  plate,  from  the  spinous 
process  of  the  sphenoid  bone,  and  front  part  of  the  Eustachian 
tube,  and  descends  along  the  pterygoid  plate,  becoming  a 
flat  tendon  as  it  reaches  the  hamulus,  round  which  it  turns. 
It  finally  expands  by  inserting  itself  into  the  aponeurosis 
of  the  palate,  and  according  to  some,  into  the  hard  •palate 
also.    FunctiaUy  to  spread  the  palate. 

3.  Gonstricior'isthmi'faucium  or  pcdaio-glossus^  so  called 
from  its  constricting  or  closing  the  opening  to  the  fauces, 
occupies  the  anterior  half  arch  of  the  palate'and  is  in  front 
of  the  tonsil.  It  consists  of  a  small  bundle  of  fibres,  broader 
at  the  extremities  than  in  the  centre,  arises  from  the 
lower  surface  of  the  velum,  and  descends  to  be  inserted 
into  the  side  of  the  tongue.  Function^  to  raise  the  tongue, 
or  depress  the  palate,  and  close  the  fauces. 

4.  PakUo-pharyngevs  occupies  the  posterior  half  arch  of 
the  palate,  and  arises ^  in  common  with  its  fellow,  broad, 
from  the  lower  surface  of  the  velum,  and  passing  down- 
ward and  backward,  behind  the  tonsil,  is  inserted  into  the 
pharynx  at  its  side  and  back,  between  the  middle  and  lower 
constrictors,  and  into  the  border  of  the  thyroid  cartilage. 
Function^  to  raise  the  pharynx  as  deglutition  begins,  and 
to  depress  the  palate. 

6.  Azygos-uvtdce  is  not,  as  its  name  implies,  a  single 
muscle,  but  a  pair  of  small  symmetrical  muscles,  placed 
side  by  side  on  the  median  line,  and  arising  from  the  poste- 
rior spine  of  the  palate  bone,  or  more  correctly  from  the 
aponeurosis,  continuous  with  the  spine.  It  descends  ver- 
tically to  constitute  the  greater  portion  of  the  uvuIsb. 
Function^  to  elevate  and  shorten  the  uvula. 

Bloodvessels. — The  arteries  of  the  soft  palate  are  the 
superior  and  inferior  palatine  branches  of  the  internal 
maxillary  and  facial.  The  veins  correspond  with  the 
arteries. 

The  nerves  are  the  palatine  branches  of  the  superior  max- 
iUary  of  the  fifth  pair,  coming  from  Meckel's  ganglion, 
also  branches  from  the  glosso-pharyngeal. 
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The  tongue  ia  arranged  here  among  the  organs  of  degluH- 
tion,  though  it  performB  a  variety  of  other  offices  equally 
important  in  connection  with  other  functions ;  as,  for  in- 
stance, it  is  concerned  in  prehension,  auction,  mastication, 
articulation,  playing  upon  wind  instruments,  and  is  the 
special  organ  of  taste. 

It  is  an  organ  of  motionj  its  great  bulk  consisting  of 
mnscular  structure.  It  ia  an  organ  of  sensation,  both 
special  and  general,  being  moat  abundantly  supplied  with 
nerres ;  and  it  is  also  an  organ  of  secretion  ;  hence  the  im- 
portance of  this  body  conaidered  in  any  and  every  aspect. 
Its  situation  in  the  cavity  of  the  mouth,  and  within  the 
Fia.  B9.  dental  arch,  in  the  atate  of  rest, 

is  familiar  to  all.  It  is  kept  in 
its  position  by  ligaments  and 
,  mosclea,  which  attach  it  to  the 
"hyoid  bone,  the  styloid  pro- 
cesses and  the  lower  jaw.  It 
has,  however,  free  motion  at  its 
tip  and  aides.  The  posterior 
portion,  connecting  it  with  the 
oa-hyoides,  is  called  its  hose,  the 
middle  portion  the  bodt/,  and  the 
anterior  part  the  tip.  It  has  two 
Burfaces,  an  upper  and  lower; 
the  upper  ia  called  the  dorsum 
of  the  tongue.  Its  size  is  very 
variable  in  different  individnals,, 
bnt  is  always  in  proportion  to  the  curve  of  the  lower  jaw, 
and  never  fills  the  entire  cavity  of  the  mouth  when  the 
jawa  are  closed.    The  anterior  and  middle  part  ia  hori- 

Tia.  69  repreienti  a  view  of  the  Upper  Surface  of  Uib  Toofcue.  m  a  Poilp- 
rior  lateral  half  arches ;  i  EpiglottU;  c  c  Hucom  ntembrane,  exlandiog  from 
root  of  tongae  to  epiglottis;  d  Forameo  ct&cuia  of  Morgagni;  t  Lenliculal 
pftpUlni/Papills  Blliformes;  f  Conlcai  papiDe;  b  Point  of  IODguc;(j  Punp> 
form  papillK, 
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zontal,  while  tlie  posterior  makes  a  somewliat  vertical 
bend  down  to  the  os-hyoides.  This  account  of  its  direction 
is  true  when  the  tongue  is  kept  within  the  mouth,  hut 
when  it  is  protruded,  the  os-hyoides  rises,  and  the  whole  is 
then  on  nearly  the  same  horizontal  level. 

The  fofrm  of  the  tongue  is  somewhat  of  an  ellipse.  Its 
ttpper  suTfao&  or  dorBwra  presents  a  very  rough  aspect  from 
numerous  eminences  called  papillaB,  (papilla,  a  nipple.) 
These  papillae  are  various  in  size,  and  have  received  dif- 
ferent names.  Those  at  the  hase,  arranged  in  the  shape 
of  the  letter  V,  are  the  papiUce  maocimce.  (Fig.  89.)  They 
are  about  nine  in  number,  though  as  many  as  sixteen  and 
twenty  are  mentioned.  They  are  the  largest  in  size,  and 
present  two  rows,  forming  at  their  point  of  union  a  blind 
opening  called  the  foramen  oce^yum  of  Morgagniy  regarded  as 
the  receptacle  of  mucous  secretion  from  the  follicles.  These 
papillse  maximaa  resemble  a  cone,  have  their  base  above 
and  free,  while  the  apex  is  below  and  fixed  in  a  cup-like 
cavity,  whence  they  are  also  called  oalyd/ormes.  Within 
this  cup  a  fossa,  or  circular  trench,  is  seen  surrounding 
the  papilla,  from  which  also  the  name  of  circumvallaUB 
is  derived. 

The  jfHxpiUce  medtcBy  or  fungiformes,  the  next  in  size, 
are  found  irregularly  scattered  over  the  dorsum  of  the 
tongue,  and  some  are  seen  at  the  tip.  They  are  easily  re- 
cognized by  the  rounded  and  flattened  tops  resting  on  a 
narrow  pedicle,  and  having  a  direction  backwards. 

The  papUUe  viUoscB  or  conical,  and  the  JUifomij  are  the 
smallest  and  most  numerous;  they  cover  the  whole  surface 
of  the  tongue,  being  scattered  among  all  the  others,  and 
are  most  abundant  at  the  tip. 

Blood-vessels  ofpaptUce. — The  microscope  of  Mr.  Nasmyth 
discovers  the  elements  of  the  papillae  to  consist  of  capillary 
vessels  and  loops  of  terminal  nervous  filaments,  connected  by 
an  areolo-fibrous  tissue.  The  capillaries  are  found  to  pro- 
ceed from  a  small  artery  running  through  the  centre  of  the 
papillae,  (Fig.  90,  B,)  and  then  ending  in  a  vein  which  re- 
turns along  the  course  of  the  artery.    A  variety  is  observed 
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in  the  capillaries  of  the  different  papiU»— in  those  of  the 
conical  papillfe-of  the  foetiw  a  coarse  net-work  is  ohserved, 
and  a  vaecalar  ring  surroandiag  the  apex  of  each  papilla, 
giving  the  appearance  of  an  aperture.  In  the  filiform 
papillfB,  the  capillaries  are  seen  as  a  single  loop,  {Fig.  90, 
A,)  while  in  the  papillse  maximie  or  calyciformes,  (Fig. 
90,  A,)  they  are  more  tortuous  and  of  the  plexus  form. 

Behind  the  papillte  maximee  some  eminences  are  oh- 
serred  having  the  same  arrangement  as  these  papillie.  Th^ 


were  formerly 
considered 
among  the  pa- 
pillte,  hut  are 

now  regarded  as  glands.    They  have  perforations  which 
are  visible  to  the  eye.  and  being  found  to  have  the  same  • 
structure  as  the  parotid,  are  considered  salivary  and  not 
mucous  glands. 

The  upper  surface  of  the  tongue  has  beneath  its  mucous 
coat  a  dense  membrane,  which  resembles  the  corium  of  the 
skin,  and  is  called  the  paptUary  metniraHe  &om  its  giving 
support  to  the  papillae.  In  some  instances  it  is  almost  as 
hard  as  cartilage.    It  is  divided  along  the  median  line  by  a 

Fib.  90,  A  reprcMDtt  Iha  PapillB  on  k  part  of  Itie  forfsee  or  the  Tongu*  of 
an  Rilatt,  mod  ihowt  tbs  maDncr  Id  which  the  Tetwh  are  diatributed.  m  T»f 
pUItt  ntilmn  or  caljcifonne.  b  h  Tht  etootb  trotuid  It.  c  PapUbe  fitifonnei, 
or  thraad-like  papilln.    i  Cooieal  pupillK. 

Fib.  90,  Breprenntikciniie>IPapCU(e,baT[ngKtitiexlr«inil7  a  Anaporture. 
Th«  dittiibutiaa  of  iti  Tuul*  ii  alio  mn. 
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raphe,  which  is  a  vertical  septum  of  ligamentous  matter, 
making  the  tongue  consist  of  two  equal  and  symmetrical 
parts. 

The  anterior  third  of  the  tongue  is  the  only  portion  free 
on  its  lower  surface,  all  the  rest  being  attached  by  mus- 
cles. On  this  surface  is  noticed,  along  its  middle,  a  furrow 
from  the  posterior  part  of  which  a  fold  of  mucous  mem- 
brane passes  to  the  posterior  surface  of  the  symphysis 
menti.  This  fold  is  called  the  Jrenvm  linguce,  and  is  the 
part  concerned  in  the  "tongue-tie'*  of  children,  where  it  is 
too  short  and  requires  division.  The  ranine  veins  are 
plainly  seen  on  each  side  of  this  furrow. 

Muscles  of  the  Tongue. — The  muscles  of  the  tongue  (Fig. 
87)  consist  of  four  pair,  which  have  been  given  at  the 
beginning  of  this  section,  except  one,  the  lingualis.  This 
is  the  intrinsic  muscle  of  the  tongue,  and  consists  of  a 
slender  fasciculus  of  fibres,  arising  indistinctly  among  the 
yellow  cellular  tissue  at  its  base,  and  passing  forward 
between  the  hyo^lossus  and  geinio  hyo-glossus^  to  the  tip. 
Its  fibres  run  in  different  directions — being  transverse  and 
vertical,  as  well  as  longitudinal ;  hence  the  terms  transverse 
Ungucij  and  vertical  lingual  muscles. 

The  superficial  fibres  of  this  muscle  are  closely  connected 
with  the  dense  papillary  membrane  or  corium,  which  is  a 
kind  of  skeleton  upon  which  they,  with  the  other  fibres, 
act  in  effecting  changes  both  in  the  form  and  density  of  the 
tongue.  Thus,  by  means  of  this  extensive  muscular  appara- 
tus, the  tongue  has  the  power  of  moving  in  every  possible 
direction — of  keeping  the  food  beneath  the  teeth,  and  of 
passing  it  from  the  mouth  into  the  pharynx — thereby  per- 
forming a  most  efficient  part  in  mastication,  as  well  as 
deglutition. 

Bloodvessels  of  the  Tangwdy  (Figs*  T3,  91.) — ^The  arteries 
come  principally  from  the  lingual,  a  branch  of  the  external 
carotid,  and  injections  seem  to  show  that  the  arteries  be- 
longing to  either  half  of  the  tongue  advance  to  its  vertical 
septum,  and  then  stop — ^those  of  the  one  side  having  no 
anastomosis  with  those  of  the  other,  being  effectually  prer 
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The  muaclea  (Fig.  92)  cover  the  back  ^nd  sides  of  the 
pharynx  in  one  uniform  membranous  sheet  or  lajer,  and 
are  called  constrictors.  Thej  are  three  in  number,  the 
infertoTy  middle^  and  superior  constrictors  of  the  pharynx. 
These  are  symmetrical  muscles,  lying  upon  either  side,  and 
connected  with  the  tendinous  line  or  raphe,  which  runs 
along  the  centre  of  the  back  part  of  the  pharynx. 

Constrictor  pharyngis  inferiory  arises  from  the  inferior 
cornu,  and  posterior  ala  of  the  thyroid  cartilage,  and  from 
the  side  of  the  cricoid.  Its  fibres  radiate,  (some  ascending, 
and  others  transverse,)  to  be  inserted  into  the  raphe  on  the 
back  of  the  pharynx,  along  with  its  fellow.  The  superior 
fibres  overlap  the  middle  constrictor.  The  superior  la- 
ryngeal nerve  passes  along  the  upper,  and  the  inferior 
laryngeal  beneath  the  lower  border  of  this  muscle. 

Constrictor  pharyngis  medius — partly  covered  by  the  last, 
and  of  a  triangular  shape,  arises  from  the  appendix  and 
cornu  of  the  os-hyoides,  and  from  the  posterior  thyro-hyoid 
and  styloid  ligaments.  Its  fibres  ascend,  run  transversely, 
and  descend.  It  is  inserted  into  the  mesial  line,  and  by 
its  ascending  fibres,  into  the  cuneiform  process  of  the 
occipital  bone. 

Constrictor  pharyngis  superior  is  above  the  last,  and 
separated  from  it  by  the  stylx>pharyngeas  muscle,  and 
glosso-pharyngeal  nerve.  It  surrounds  the  upper  and  pos- 
terior part  of  the  pharynx,  and  arises  from  the  internal 
pterygoid  plate,  from  the  upper  jaw,  behind  the  last  molar 
tooth ;  from  the  pterygo  maxillary  ligament ;  from  the  side 
of  the  base  of  the  tongue,  and  from  the  posterior  portion 
of  the  mylo-hyoid  ridge.  From  this  extensive  origin,  the 
fibres  proceed  backwards  and  upwards,  and  are  inserted 
into  the  middle  line,  and  cuneiform  process  of  the  occipi* 
tal  bone. 

Function. — The  constrictor  muscles  are  the  prime  agents 
in  deglutition,  and  conduct  the  food,  by  their  successive 
contractions,  from  the  pharynx  into  the  oesophagus. 

Stylxypharyngeus  is  a  slender  muscle  arising  from  the 
root  of  the  styloid  process.    It  passes  to  the  side  of  the 
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pbarynx,  "between  the  upper  and  middle  constrictors,  and 
is  inserted  into  the  cornu  and  posterior  margin  of  the  thy- 
roid cartilage. 

JFunctton, — To  raise,  dilate,  and  shorten  the  pharynx,  so 
as  to  receive  the  food.    It  will  also  elevate  the  larynx. 

The  middle  coat  consists  of  cellular  tissue,  called  the 
pharyngeal  aponeurosis,  which  is  stronger  along  the  mid- 
dle line  where  it  gives  attachment  to  the  constrictor  mus- 
cles, than  elsewhere,  and  is  the  connecting  structure  be- 
tween the  outer  or  muscular,  and  mucous  or  internal 
coat.  This  coat,  being  a  continuation  of  that  lining 
the  cavity  of  the  mouth,  will  be  considered  in  connection 
with  it 

Cavity  of  the  Pharynx. — Dissection. — Make  an  incision 
through  the  middle  tendinous  line  on  the  back  part  of  the 
pharynx,  and  this  cavity  will  be  exposed.  In  front  will 
be  seen  the  velum  and  uwla^  and  opening  into  it  will  be 
noticed  seven  foramina;  at  its  upper  part  are  the  two  pos- 
terior nares,  on  each  side  of  these  are  the  Eustachian  tubes, 
in  front  is  the  isthmus  of  the  fauces,  and  below  we  see  the 
glottis,  and  the  commencement  of  the  oesophagus.  The 
Eustachian  tubes  are  found  at  the  posterior  part  of  the  in- 
ferior turbinated  bone,  and  as  just  stated,  on  each  side  of 
the  nares.  Their  mouth  is  circular,  and  large  enough  in 
most  cases  to  admit  the  end  of  the  little  finger.  They  lead 
to  the  ear,  and  conduct  the  air  from  the  pharynx  into  the 
cavity  of  the  tympanum.  Their  direction  is  upwards,  out- 
wards, and  backwards  to  the  tympanum,  occupying  in  their 
course  the  pterygoid  fossa,  and  having  in  two-thirds  of 
their  extent  a  thick  cartilaginous  structure,  the  balance 
being  composed  of  bone.  These  tubes  are  lined  by  the 
mucous  membrane  continued  from  the  pharynx,  and  when 
this  is  inflamed  they  become  thickened  and  obstructed,  this 
being  a  frequent  cause  of  deafness. 

Bhod^essdSj  (Pig.  T3.) — The  arteries  supplying  the 
pharynx  are  the  superior  and  inferior  pharyngeal,  tKe  for- 
mer a  branch  of  the  internal  maxillary,  the  latter  a  branch 
of  the  external  carotid.    The  palatine  and  superior  thyroid 
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also  send  some  small  twigs.  The  veins,  after  forming  tie 
pharyngeal  j^exua,  retura  into  the  jugular  and  BOperior 
thyroid. 

i^erveg. — The  nerves  of  the  pharynx  are  the  ghsao- 
pharyngecU,  (Fig,  91,)  the  pharyngeal  branch  of  the  par 
vagum,  all  belonging  to  the  eighth  pair,  and  branches 
from  the  superior  cervical  ganglion  of  the  sympathetic 


SECTION   IX. 
THE  HOUTH. 

The  mouth,  (Fig,  93,)  situated  at  the  commencement  of 
the  digestive  tube,  is  composed  of  the  organs  oi  prehension, 
mastication,  insaliva- 
tion,  and  part  of  those 
oi  deglviition.  Hence  it 
I  is  evident  that  it  con- 
i  gists  of  an  apparatus 
'  both  complicated  and 
various.  Having  con- 
sidered all  the  organs 
forming  the  mouth, 
successively  and  in  de- 
tail, it  now  seems 
proper  to  look  at  them 
for  a  moment  collect- 
ively in  their  several  rdaivona  to  the  mouth  as  a  whole, 
and  in  their  united  and  harmonious  action  in  the  dis- 
charge of  the  various  functions  they  are  called  upon  to 
perform. 

The  cavity  of  the  mouth  is  bounded  superiorly  by  the 
palatine  processes  of  the  svperior  maxiUanj  and  palate 
bones,  which  constitute  its  roof;  inferiorly  by  the  mylo- 

Fio.  93  repr«senb  &  view  of  the  caTity  of  the  moutli.  <■  Superior  lip  turned 
up.  b  Fnenum  of  the  upper  lip,  e  Inferior  lip  tunied  down,  it  Fnenum  of 
the  lower  lip.  e  t  Internal  «urfac«  of  Ihe  cbeeki.  //  Point  where  Ibe  duel 
of  tteno  enters  ttie  mouth,  g  Aoof  of  tlie  mouth,  h  Anterior  portioD  of  ths 
lateral  hair  arches,  i  Posterior  portion  of  the  lateral  half  archeB.  j  Velum 
peodulum  palati.    k  Toniils.    I  Tongue. 
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hyoid  muscles,  forming  the  floor ;  anteriorly  by  the  lips ; 
posteriorly  by  the  soft  palate,  and  laterally  hy  the  cJieeJa. 

Dissection. — To  expose  the  cavity  of  the  mouth,  make  an 
incision  through  its  angles,  carried  laterally  through  the 
cheeks,  dividing  the  bnccinator,  maaseter  and  insertion  of 
temporal  mascles ;  then,  in  salving  through  the  lower  jaw 
on  one  side,  the  cavity  will  be  iUUy  laid  open  for  examin* 
ation. 

The  tongne,  teeth,  gums,  velum,  uvula,  tonsils,  and 
mhlingual  glands,  are  some  of  the  contents  already  de- 
scribed of  this  cavity ;  the  whole  of  which,  as  well  as  the 
cavity  itself,  has  one  common  covering,  L  e.  the  mucous 
membrane  of  the  mouth,  which  extends  into  the  pharynx, 
and  is  continnoua  with  the  great  gastro-pulmonary  mucous 
membrane. 

The  mttaotta  membrane  of  the  mouth  and  pharynx  has 
already  been  considered  in  a  general  way  in  the  description 
of  this  elementary  tissue,  under  the  head  of  alphabet  of 
anatomy.  But  there  are  some  modifications  in  its  course, 
not  there  mentioned,  which  require  notice. 

It  will  be  recollected  that  mucous  membrane  is  osually 
Boft,  pnlpy,  easily  torn,  and  when  deprived  of  blood,  of  a 
pale,  grayish,  or  ashy  hne.  Kow,  in  the  mouth  and  on  the 
lips  this  membrane  has  considerable  firmness,  and  pre- 
sents a  distinct  epithelium,  corresponding  to  the  cuticle  of 
the  skin.  The  nucleated  cells  of  which  this  epithelium  is 
at  first  composed,  as  they  advance  to  their  full  development 
gradually  lose  their  nuclei  and  present  the  fofm  of  scales, 
BO  that  the  epithelium  of  the  mouth  is  called  sgiKimoas. 

As    the    mucous  *"'^-  ^*- 

membrane  passes 
from  the  posterior 
surface  of  the  lips  to 
the  front  portions  of  . 
the  alveolar  pro- 
cesses of  the  upper  and  lower  jaw,  it  is  folded  or  duplicated, 

Fio.  91  Tepreunti  u.  Tiew  of  the  inocr  lide  of  the  Upt.  a  a  DucU  of  Steoo 
or  [wratid  ducti.    t  i  Lkbial  Elandi. 
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and  these  folda  receive  the  name  of  /rena  or  bridles  of  the 
lips.  Beneath  the  mucous  layer  of  the  lips  are  situated  the 
labial  glands.  These  consist  of 
small  spheroidal  granules.  Like 
arotid  and  the  rest  of  the 
*  ry  glands,  they  lie  close  to 

jther,  but  ;ire  distinct,  and 
each  a  distinct  excretory 
and  open  by  a  separate  ori- 
.  the  posterior  surface  of  the 
Hence  they  are  regarded  as 
lalivary,  and  not  mucous 
■■  9,  (Fig.  94.) 

!  vascularity  of  the  lips,  as 
.  under    the   microscope  of 
fl^asmyth,    is    exhibited    in 
5.     A  represents  a  part  of 
ticons  membrane  on  the  in- 
ide  of  the  upper  lip  of  a 
minutely    injected,    luag- 
40  diameters,     a  a  Papillw, 
become  smaller  towardK  the 
B  of  the  fif;iire.     b  Capilla- 
nuing  a  plexus  with  small 
meshes,     c  The  capillary  plexus 
coarser,  the   meishes   larger   and 
corresponding  to  the  eituation  of 
the   submucous   glands.     B   also 
magnified  40    diami'tcrs,    repre- 
sents a  portion  ol'  the/ree  edge  of 
the  upper  lip  of  a  human  ftetus, 
and  shows  the  manner  in  which 
the  capillaries  are  arranged  in  the 
papillfe. 

The  mucous  membrane  in  pass- 
ing from  the  lips  over  the  alveolar 
processes,  to  get  behind  the  teeth,  undergoes  a  most  re- 
markable and  important  change,  being  traosfonned  into 
t^e  gums. 


The  guma  are  dietingoished  by  their  thidmess,  by  their 
density^  being  almost  cartilaginous;  by  their  intimate  ad- 
beaion  with  the  periosteum  of  the  alveolar  processes  ;  and 
by  their  strong  attachment  to  the  necks'  of  the  teeth.  The 
vascularity  of  the  gums,  aa  developed  by  Mr.  Nasmyth'a 
microscope,  is  seen  in  the  annexed  figure. 


A  represents  the 
papillffi  of  a  part 
of  the  gum  of  an 
adnlt,  minately  in- 
jected, magnified 
38  diameters,  and 
shows  the  tortuous 
course  of  the  capil- 
lary vessels. 

B  represents  a 
part  of  the  gum 
and  adjacent  mu- 
cous membrane  of 
the  human  fcetns, 
magnified  100  di- 
ameters, la  the 
Fie.  9G.       A 


lower  part  of  the  fig- 
ure are  seen  the  plex- 
uses formed  by  thei 
larger  vessels ;  and  in 
the  upper    part    are 


M^ 


C  shows  a  portion  of  the  mucous  membrane  of  the  gum 
and  palate  of  the  human  foetus,  minutely  injected  and  mag- 
nified 75  diameters.  The  deeper  vessels  are  the  largest, 
and  the  spaces  in  the  superficial  plexus  correspond  to  the 
situation  of  the  submucous  glands. 
21 


322  ALVEOLO-DBNXAIrPERKXSIEUM. 

The  gum  is  traced  from  the  neck  of  the  tooth  into  the  al' 
veolar  cavity^  as  continuous  with^  and  constituting  the 
alvecicHiental  periosteum.  In  the  infant  state  the  gums 
present  on  their  superior  edge  a  dense,  white^  cartilaginous 
ridge,  which  becomes  thinner  and  thinner  as  the  period 
of  eruption  approaches.  The  failure  to  undergo  this  thin* 
ning  process  is  the  not  unfrequent  cause  of  great  irritation 
and  even  of  convulsions  in  teething.  In  the  tissue  of  the 
gums,  mucous  follicles  are  found,  which  have  been  mistaken 
for  glands  furnishing  the  tartar,  and  have  hence  been 
called  tartar  glands.  But  it  is  now  settled  that  the  tartar 
is  simply  a  deposit  of  calcareous  matter  from  the  saliva. 

Alvecio-dental  periosteum. — This  membrane  is  fibrous  in 
structure — ^is  attached  to  the  necks  of  the  teeth — ^lines  the 
alveolar  cavities— covers  the  roots — is  connected  to  the 
blood-vessels  and  nerves,  where  they  enter  the  apices  of 
the  teeth,  and  is  believed  by  Mr.  Bell,  to  enter  the  cavities 
of  the  teeth,  lining  their  interior  walls,  and  being  contin- 
uous with,  or  the  same  as  that  of  the  pulp. 

It  has  just  been  stated  that  this  membrane  is  believed 
to  be  continuous  with  that  of  the  gums.  Others  think 
that  the  sac  containing  the  pulp,  which  consists  of  two 
coats,  after  the  eruption  of  the  teeth,  forms  (especially  the 
outer  coat)  this  alveolo-dental  periosteum;  while  Mr.  Bell, 
on  the  other  hand,  believes  that  the  sac  is  entirely  ab- 
sorbed, and  that  this  membrane  is  the  same  as  the  perioa^ 
teumj  covering  the  superior  and  inferior  maxillary  bones, 
continued  into  the  alveolar  cavities,  and  from  thence  re- 
flected on  the  roots  of  the  teeth.  This  membrane  is 
important  in  maintaining  the  teeth  in  their  sockets. 

In  tracing  the  mucous  membrane  from  the  gums,  we 
next  find  it  covering  the  roof  of  the  mouth,  the  soft  palate, 
the  interior  of  the  cheeks,  the  tongue,  and  thence  follow 
it  into  the  pharynx. 

The  mucous  membrane,  covering  the  roof  of  the  mouth, 
is  characterized  by  the  thickness  of  its  epithelium,  the 
density  of  its  chorion,  its  strong  adhesion  to  the  bone,  its 
whitish  color;  and  the  numerous  orifices  noticed  in  it, 
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especially  at  its  back  pairt  On  the  median  line  of  the  pal- 
atine arch,  the  mncons  membrane  is  most  strongly  attached 
to  the  periosteum — while  on  either  side  of  this  line  there 
is  interposed  a  thick  layer  consisting  of  glands.  These 
glands  are  found  to  be  sometimes  disposed  in  regular  rows 
over  the  palatine  arch,  and  £rom  their  being  like  the  labial 
and  parotid,  are  called  the  palatine  salivary  glands.  They 
are  in  greater  numbers  behind  than  in  front,  and  open  by 
many  orifices  which  are  visible  to  the  eye. 

The  mucous  membrane,  lining  the  cheeks y  is  a  continua- 
tion of  that  belonging  to  the  lips,  already  described.  There 
is  also,  beneath  it,  a  layer  of  glands  of  the  salivary  order, 
which  cause  projections  on  its  surface,  and  are  called  the 
sdivary  buccal  glands.  They  are  precisely  like  the  labial, 
though  smaller,  and  open  by  distinct  orifices.  Two  of  these 
glands,  from  not  being  situated  directly  beneath  the  mem- 
brane, but  placed  between  the  buccinator  and  masseter 
muscles,  are  called  the  mdar  glands.  Their  ducts  open 
opposite  the  last  molar  tooth. 

The  mucous  membrane  of  the  soft  palate  is  remarkable 
for  its  upper  or  nasal  surface  presenting  the  columnar 
arrangement  in  its  epithelium,  while  the  lower  or  lingual 
surface  has  the  squamous  form  of  the  mouth. 

The  mucous  membrane  of  the  pharynx  has  a  reddish 
appearance,  and  is  characterized  by  its  density  and  close 
adhesion  to  the  periosteum  upon  the  basilar  process.  It 
forms  a  rim  around  the  mouth  of  the  Eustachian  tube,  and 
becomes  thinner  ais  it  traverses  the  tube  towards  the  cavity 
of  the  tympanum. 

This  relation  established  between  the  nose  and  throat, 
and  the  Eustachian  tubes,  by  the  continuity  of  the  same 
mucous  membrane  into  these  several  parts,  is  regarded  as 
the  cause  of  that  deafness  which  occurs  from  obstruction 
in  these  tubes  during  coryza  an^  chronic  sore  throat. 

Blood-vessels  of  the  Mcmth  and  Pharynx^  (Fig.  73.) — The 
internal  maxillary ^  faded,  lingucd,  and  pharyngeal  arteries, 
all  branches  of  the  external  carotid,  are  the  principal  sources 
whence  the  mouth  and  pharynx,  with  all  their  organs,  are 
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rapplied.  They  have  heen  already  detafled.  The  Teins 
have  corresponding  names  and  situation  with  the  arteries, 
and  terminate  in  the  jugular* 

The  nerves  (Fig.  "Ti,  91,  97)  supplying  the  mouth  and 
pharynx  come  from  the  fifth,  the  seventh,  eighth,  and 
ninth  pair  of  the  cerebral  nerves,  and  from  the  sympa- 
thetic system. 


CHAPTER  m. 

ORGANS   OF    EXPRESSION. 

These  comprise  the  muscles  concerned  in  giving  expres* 
sum  to  the  various  passions,  which  are  chiefly  the  occipUo 
firontcdiSj  oorrugcUor  supercUiij  pyramidalis  nasij  compressor- 
nasi,  and  orbicularis  palpebrarum,  (Fig.  55.)  The  /acud 
nerve  (Fig.  97)  must  also  be  included  in  the  organs  of 
expression,  as  it  is  the  motive  power  of  the  muscles. 

OccipUo-frontalis. — Dissection. — Commence  an  incision 
from  the  root  of  the  nose,  and  carry  it  through  the  integu- 
ment, along  the  median  line  of  the  cranium,  as  far  back  as 
the  tuberosity  of  the  occipital  bone.  Make  a  second  in- 
cision parallel  with,  and  about  half  an  inch  above  the 
eyebrow,  and  connect  it  with  the  first.  Make  a  third 
incision  from  the  posterior  extremity  of  the  first,  upon 
either  side  of  the  occipital  protuberance,  along  the  superior 
transverse  ridge  of  this  bone.  Commence  dissecting  off  the 
integuments  at  the  transverse  incision,  and  this  muscle  will 
be*  exposed.  The  adhesion  between  this  muscle  and  the 
scalp  is  very  close,  and  this,  added  to  the  paleness  of  its 
fibres*  makes  the  dissection  both  difficult  and  tedious,  re- 
quiring caution  and  perseverance  to  succeed.  The  scalp 
being  removed,  this  muscle  is  seen  to  consist  of  four  fleshy  bel- 
lies— two  anterior  covering  the  forehead,  and  two  posterior 
investing  the  occiput,  with  an  intervening  and  expanded 
aponeurotic  structure,  covering  the  superior  and  lateral  por- 
tions of  the  cranium.  It  arises  by  two  fleshy  bellies,  with  ten- 
dinous fibres,  from  the  superior  transverse  ridge  of  the 
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occipital  bone,  and  from  the  mastoid  process  of  the  tempo- 
ral. The  fibres  ascend,  and  soon  terminate  in  one  broad 
sheet  of  tendon,  called  the  e^picranial  aponeurosis^  which 
spreads  over  the  superior  and  lateral  parts  of  the  cranium, 
as  far  forward  as  the  coronal  suture,  where  it  again 
becomes  fleshy,  forming  the  two  anterior  bellies  which  are 
inserted  into  the  skin  of  the  eyebrow,  and  mingle  their 
fibres  with  those  of  the  corrugator  supercilii,  and  orbicu- 
laris palpebrarum  muscles. 

This  muscle  is  regarded  by  some  as  a  digastric  muscle — 
by  others,  as  quadriceps — two  frontal  and  two  occipital 
muscles,  having,  in  either  case,  the  central  aponeurosis  as 
their  common  point  of  insertion.  There  extends  down 
from  this  muscle  a  fleshy  slip  along  the  nasal  bones,  which 
is  attached  to  the  internal  angular  process  of  the  frontal 
bone.  It  is  considered  as  a  distinct  muscle,  and  called  the 
pjpramidalts  nasiy  or  f rondo  nasalis. 

This  muscle  is  loosely  connected  to  the  cranium,  but 
closely  to  the  scalp.  Function — ^to  elevate  the  eye-brows  and 
throw  the  forehead  into  transverse  wrinkles ;  to  raise' the 
upper  lids  and  expose  the  ball  of  the  eye  as  in  staring ;  and 
to  draw  the  scalp  either  backward  or  forward  as  the  ante^ 
rior  or  posterior  bellies  become  the  fixed  points  of  action* 

Corrugator  Supercilii^  O^ig-  65.) — Dissection, — ^Turn  down 
the  integument  of  the  eyebrow  from  the  transverse  incis- 
ion of  the  frontal  muscle,  beneath  which  this  muscle  will 
be  seen.  It  arises  from  the  internal  angular  process  of  the 
o»-frontis,  and  proceeds  upward  and  outward  between 
the  occipito  frontalis,  and  orbicularis  palpebrarum,  to  be 
inserted  into  these  and  the  middle  of  the  eyebrow. 

This  muscle  is  said  to  be  peculiar  to  man  alone,  and 
to  be  found  in  none  of  the  inferior  animals.  It  is  con** 
nected  largely  with  expression,  and  tiie  exhibition  of  men- 
tal operations. 

Function. — ^To  draw  the  eye-brows  towards  each  other 
as  in  frowning,  and  to  throw  the  forehead  into  vertical 
wrinkles. 

Compressor  nasi,  (Fig.  55,)  a  smalj,  thin,  triangular 
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mnscle,  arising  from  the  canine  fossa  of  the  upper  maxilla, 
and  then  spreading  over  the  ala  nasi,  is  inserted  along 
with  its  fellow  upon  the  dorsum  of  the  nose,  by  a  thin 
aponeurosis. 

Function, — ^It  can  either  compress  or  dilate  the  nostril, 
as  one  or  the  other  of  its  attachments  becomes  the  fixed 
point  of  action.  In  panting,  as  in  yiolent  respiration  after 
running,  as  seen  in  the  horse,  this  muscle  becomes  a  pow- 
erfiil  dilator,  and  has  received  the  name  of  the  dHabor  nasi, 

Orhicidaris  palp^arumy  (Fig.  55.) — Dissection. — The 
same  incision  for  exposing  the  corrugator  supercilii,  being 
carried  round  the  lower  margin  of  the  orbit  to  the  inner 
canthus  of  the  eye,  also  exposes  this  muscle  as  well  as  the 
compressor  nasi. 

It  arises  fleshy  from  the  internal  angular  process  of  the 
06  frontis,  and  upper  edge  of  the  tendo  oculi — its  fibres  then 
proceed  upward  and  outward,  broad  and  thin,  along  the 
upper  edge  of  the  orbit  and  tarsal  cartilage,  describing 
curves  in  their  course  to  the  external  commissure  of  the 
eyelids ;  from  this  it  is  continued  round  in  similar  curves 
upon  the  lower  ed^e  of  the  orbit  and  lower  eyelid  to  the 
internal  canthus  of  the  eye,  where  it  is  inserted  into  the 
nasal  process  of  the  superior  maxilla,  the  inner  third  of 
the  edge  of  the  orbit,  and  the  lower  edge  of  the  tendo  oculu 
The  tendo  oculi  or  tendo  palpebramm  is  a  short,  horizontal 
tendon,  about  a  quarter  of  an  inch  in  length,  attached  to 
the  superior  end  of  the  nasal  process  of  the  upper  maxilla, 
and  extending  thence  transversely  to  the  inner  canthus  of 
the  eye,  where  it  is  distinctly  felt.  At  this  point  it  forks ; 
the  divided  portions  enclose  the  caruncula  lachrymalis  and 
are  connected  with  the  tarsal  cartilages  and  lachrymal 
duct.  This  tendon  also  passes  across  the  lachrymal  sac, 
and  sends  off  a  strong  aponeurosis  which  covers  its  anterior 
surface.* 

Fwnction, — ^To  close  the  eyelids,  which  is  done  by  the 
fibres  of  this  muscle  being  drawn  in  a  straight  line. 

*  The  palpebral  portion  of  this  muscle,  running  along  the  maigin  of  the  eye- 
lids, is  called  the  C\XiiKru  MwcU. 
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CONJOINT  ACTION  OF  THESE  MUSCLES  IN  EXPRESSION. 

If  the  orbicularia  palpebrarum  and  pyramidalea  nasi  act 
together,  the  expression  is  "  heavy  and  lowering."  If  these 
yield  to  the  influence  of  the  frontaly  the  eyebrow  is  arched 
and  the  expression  is  "cheerful  and  inquiring."  If  the 
ccrrugoJbOT  supercUii  act,  it  is  said  by  Mr.  C.  Bell  to  indi- 
cate '^  more  or  less  of  mental  anguish,  or  painful  exercise 
of  thought."  If  it  combine  its  action  with  the  frontal  por- 
tion of  the  ocdpito^roTUaliSy  the  eyebrow  is  drawn  upwards, 
and  the  forehead  wrinkled,  giving  an  expression  more  of 
"  weak  anxiety  and  querulousness." 

The  compressor  newt,  in  conjunction  with  the  levator 
labii  superioris  alceque  nasty  and  depressor  nasty  by  com- 
pressing, depressing  and  expanding  the  nostrils,  indicate 
«  general  excitement  and  animal  activity,  and  give  spirit  to 
the  whole  countenance." 

It  may  be  proper  to  notice  in  this  connection  that  all  the 
muscles  attached  to  the  mouth  are  also  muscles  of  expres- 
sion, though  they  have  been  described  in  another  place 
under  the  head  oi preJiensum,  We  will  only  notice,  further, 
in  reference  to  their  relations  with  expression,  that  when 
the  orbicularis  oris,  or  sphincter  muscle  of  the  mouth,  con- 
tracts, while  the  lateral,  or  zygomatic  muscles  are  in  action, 
there  is  "a  painful  and  bitter  expression."  If,  on  the  con- 
trary, the  orbicularis  of  the  mouth  be  relaxed,  while  the 
orbicidares  of  the  eyelids  are  contracted,  then,  by  the  action 
of  the  lateral  muscles,  there  is  produced  a  ^'cheerful  and 
smiling  expression  of  the  countenance." 

The  depressor  anguli  oris  is  said  to  be,  like  the  corrugator 
supercilii,  peculiar  to  man ;  and  when  it  combines  its  ac- 
tion with  the  levator  menti  produces  "the  most  contempt- 
uous and  proud  expression." 

The  eye  is  also  full  of  expression,  and  so  are  other  portions 
of  the  body,  all  of  which  will  be  examined  in  their  appro- 
priate places. 

Nerve  of  Expressiofny  Fig.  97,  (the  facial  nervCy)  called  also 
the  portio-dura  of  the  seventh  pair,  is  the  great  nerve  of 
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expression  and  motion  to  tlie  face,  and  is  one  of  the  respi- 
ratory nerres  of  Sir  Charles  Bell.  It  arises  from  n^hat  is 
termed  by  this  latter  gentleman,  the  respiratory  tract,  and 
,,g  jj_  from  that  particular  por- 

tion of  this  tract,  lyisg 
between  tiie  oorjnts  divare 
and  corjyus  restift/rme,  at 
the  upper  part  of  the 
1  medulla  oblongata,  and 
I  Dear  the  pone,  whence  its 
'  fibres  are  traced  into  the 
corpus  restiforme.  It  is 
smaller  than  the  auditory 
nerre,  aad  anterior  and 
superior  to  it  in  the  mea' 
tus  aaditorius  internus, 
where  they  both  enter, 
^  and  where  they  inter- 
change connecting  filaments.  After  the  facial  nerve  tra- 
verses the  auditory  meatus,  at  the  bottom  of  this  latter,  it 
enters  the  aqueduct  of  Fallopius — pursues  the  course  of  this 
canal,  which  is  between  the  cochlea  and  vestibule,  and 
behind  the  tympanum — proceeds,  first,  horizontally  back- 
ward, then  outward  above  the  fenestra  ovalis,  and  de- 
scends along  the  inner  wall  of  the  tympanum,  to  the  stylo 
mastoid  foramen,  at  which  it  emerges.  From  this  point  it 
proceeds  forward  in  the  substance  of  the  parotid  gland, 
crossing  the  external  carotid  artery,  and  external  jugular 
vein,  to  the  ramus  of  the  lower  jaw,  behind  which  it 
divides  into  two  branches  called  the  temporo-facial,  and 
cervico-facial.    Opposite  to  the  hiatus  Fallopii,  the  Vidian 

.  Fio.  97  repreaenti  the  foetal  iwrw,  or  Portio-Jura  of  the  serenth  pair,  a 
Trunk  of  the  facial  nerve,  h  Aicendiog;  branch,  t  Deteendins  branch,  t 
Foeterior  auriculir  branch,  t  t  Temporal  branche*.  //  Malar  branebet. 
g  g  Infsrior  maxillaiy  branchei.  It  Occipital  nerie.  i  Terminal  branchM  of 
the  inferior  denial,  j  Terminal  branchei  of  infra  orbital,  k  k  Supra  orbital 
nerve  and  brancbea.  J  Orbieularii  orii  miuele.  m  Zjgomsiieus  nnjor.  ■ 
ZjKomaticui  minor.  «  LeT&tor  labii  tuperlorii  aleque  oaej.  p  Orbieularii 
ptlp«branun.    i  Depretuur  anguli  otii. 
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nerve,  from  the  ganglion  of  Meckel,  joins  the  facial.  At 
this  point  of  junction  there  is  seen  a  gangliform  expansion, 
reoeiring  filaments  from  the  sympathetic,  and  from  the 
otic  ganglion  of  Arnold.  Here  the  Vidian  nerve  eeparatea 
from  the  facial^  and  enters  the  cavity  of  the  tympanum  at 
its  superior  and  posterior  portion,  becoming,  at  this  point, 
the  chorda  tympani,  which  crosses  the  cavity  of  the  tympa- 
num obliquely  forward  and  downward,  between  the  han- 
dle of  the  malleus  and  long  leg  of  the  incus,  escapes  through 
a  foramen  on  the  inner  side  of  the  fissure  of  QIasser,  and 
joins  the  gustatory  nerve,  at  an  acute  angle,  between  th© 
pterygoid  muscles.  At  the  angle  of  the  jaw,  it  leaves  the 
trunk  of  the  gustatory,  and  goes  to  the  submaxillary  gan- 
glion, where  it  terminates.  The  chorda  tympani  has  beeo 
considered,  by  some  anatomists,  a  branch  of  the  facial;  but 
Mr.  Jno.  Hunter  appears,  to  have  satis&ctorily  demonstrated 
the  Vidian  to  bo  the  recurrent  branch  of  the  second  division 
of  the  fifth  pair,  and  consequently  a  nerve  of  sensation. 
From  the  circuitous  route  of  the  Vidian,  it  is  seen  to  estab- 
lish several  very  interesting  connections.  It  connects  the 
ganglion  of  Meckel  with  the  superior  cervical  ganglia,  by 
filaments  which  unite  with  sympathetic  filaments  in  the 
cavernous  sinus,  before  entering  the  hiatus  Fallopii;  nnites 
Meckel's  ganglion  with  the  submaxillary  ganglion — con- 
nects the  superior  and  inferior  maxillary  nerves  together, 
and  further  nnites  both  these  with  the  facial. 

The  branches  of  the  facial  are,  1.  Tympanic,  one  or  two 
Bmall  filaments  in  the  cavity  of  the  tympanum,  to  supply 
the  stapedius  and  tensor  tympani  mnecles.  2,  Three 
branches,  just  as  it  emerges  from  the  stylo-mastoid  fora- 
men, the  posterior  aurictdar,  the  atylo-hyoid,  and  digaa- 
(nc,  supplying  the  back  of  the  ear,  the  stylo-hyoid,  and 
digastric  muscles.  3.  In  the  substance  of  the  parotid, 
the  temporo-factal  and  oervico-fadal,  terminating  branches 
of  this  nerve,  which  send  off  numerous  filamente  that  con- 
nect and  interlace,  so  as  to  form  a  plexus,  called  th© 
paroiidean  plexus,  or  pes  atuerinua.  The  temporo/acial 
ascends  over  the  neck  of  the  lower  jaw,  to  be  distributed 
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over  the  temple  and  upper  portions  of  the  face,  by  branches 
termed  temporal^  mcdur^  and  btwcaly  which  anastomose 
with  the  auricular  branch  of  the  inferior  maxillary,  the 
supra  orbital,  and  infra  orbital  nerves. 

The  cervic(>/acidl  descends,  supplying  the  lower  portions 
of  the  face,  and  upper  portions  of  the  neck,  by  branches 
called  the  maociUaryy  submaxillary^  and  cervical^  which 
communicate  with  the  mental  nerve  and  ascending  fila- 
ments of  the  cervical  plexus.* 

Blood-vessels. — ^The  arteries  supplying  the  organs  of  ex- 
pression, come  from  the  facial,  transverse  facial,  occipital, 
temporal,  and  internal  maxillary  of  the  external  carotid, 
and  from  the  ophthalmic  of  the  internal  carotid  artery, 
(Fig.  73.)  The  veins  correspond  to  the  arteries — those  of 
the  external  carotid  go  to  the  jugulars — ^those  of  the  inter- 
nal carotid,  to  the  cavernous  sinus. 


CHAPTER  IV. 

ORGANS   OF    SENSE. 

Sensation  is  defined  to  be  a  "  change  in  the  condition  of 
the  mind,  by  which  we  become  aware  of  an  impression 
made  upon  some  part  of  the  body,"  or  it  is  styled  the  "con- 
sciousness of  an  impression." 

Organs  of  serise  are  the  instruments  of  receiving  the  im- 
pression, through  which  a  corresponding  change  in  the 

*  Another  view  of  th is  complex  nervous  arrangement  may  be  taken.  Accord- 
ing to  many  excellent  obaerTcrs,  there  are  three  divisions  of  the  seventh 
nerve,  instead  of  two.  The  poriio  moUis,  or  auditory,  and  the  portio  dura^  or 
facial,  have  lying  between  them,  from  their  very  origin,  a  set  of  filaments 
which  can  be  dissected  from  them,  and  shown  to  unite  in  a  nervous  trunk  of  a 
reddish  color,  strongly  contrasting  with  the  pure  white  tint  of  the  facial.  This 
pdirtio  ifUermediay  as  it  has  been  called,  can  be  traced  closely  connected  with 
the  facial,  following  it  into  the  aqueduct  of  Fallopius,  and  sending  filaments  to 
both  it  and  the  auditory,  and  finally  losing  itself  in  the  geniculate  ganglion, 
c  ailed ,  also,  intumescentia  gangliformiSf  or  genuformit.  This  geniculate  g^anglioii 
also  receives  the  two  petrosal  nerves,  one  of  which  is  a  branch  of  the  Vidian, 
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mind^  called  sensation,  is  effected.  The  organs  of  sense  are 
divided  into  external  and  intemoL  The  former  comprise 
the  eye,  the  ear,  the  tongue,  the  nose,  and  the  skin,  per- 
forming the  frinctions  of  seeing,  hearing,  tasting,  smell- 
ing, and  touch.  The  latter  division  of  internal  sensation 
includes  the  brain  and  nervous  system. 

SECTION   I. 

THE  EYE. 

The  organ  of  vision  consists  of  the  eye  proper  or  hdU, 
and  of  the  appendages  of  the  e^e,  or  iutamina  oculi. 

The  ball  or  globe  of  the  eye  furnishes  an  example  of  the 
most  perfect  of  optic  instruments,  and  the  most  surprising 
adaptation  in  all  its  parts,  for  the  purposes  of  vision.  It,  in 
&ct,  combines  the  properties  of  both  the  microscope  and 
telescope,  being  constructed  to  view  objects  both  near  and 
at  a  distance,  and  having  special  relation  to  the  stimulus 
of  light 

The  eye  is  aUtioted  in  front  of  the  bony  orbit — ^resting 
upon  an  elastic  cushion  of  fat,  which  allows  it  great  mo- 
bility, and  which,  from  its  quantity,  whether  great  or 
small,  will  Cause  a  proportionate  projection  or  retraction  ; 
80  as  to  give  the  appearance  of  either  large  or  small 
eyes,  though,  in  fact,  the  eye  may  not  vary  absolutely 
in  size. 

It  is  surrounded  and  retained  in  its  situation  by  muscles, 
vessels,  nerves,  the  conjunctive  membrane  and  the  eyelids. 
Its  ybrm  is  nearly  a  sphere;  the  antero-posterior  diameter 
being  somewhat  the  longest  on  account  of  the  projection 

and  the  other  is  connected  with  the  otic  ganglion  and  with  Jacobson*8  nerre. 
Regarding  this  ganglion  as  a  nervous  centre,  then,  we  hare,  entering  into  it, 
filaments  from  the  seventh,  eighth,  fifth,  and  sympathetic  nerves.  The  chorda 
tjmpani  springs  from  it,  crosses  the  tympanum,  as  already  described,  lies  close 
to  the  gustatory,  and  finally  is,  according  to  some  anatomists,  distributed  to  the 
lingualis  muscle ;  according  tp  others,  connected  with  the  submaxillary  gan- 
glion. We  have  already  alluded  to  this  complex  relationship,  and  have  called 
attention  to  the  opinion  of  Malaguti,  that  this  portto  iiiUrmii&a  is  a  sympathetic 
nerve,  entering  the  substance  of  the  brain,  and  uniting  a  very  great  diversity 
of  organs  by  its  numerous  connections. 
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of  the  cornea 
and  measur- 
ing about  one 
inch.  The 
axes  of  the 
eyes  are  pai> 
ellel  to  each 
other,  but  not 
to  that  of  the 
bony  orbit 

The    eye 
IB    a    hollow 
sphere   com- 
posed of  a 
membraDOUH  case,  and 
four  refractive  leiiaea  or 
media   of  light.     The 
case    consists  of  three 
coats  or  membranes,  an 
"*  outer,  middle  and  inner, 
called  the  sderoHc,  cho- 
roid, and  retina. 

Tunica  Sclerotica, 
(Fig.  98,  A,}  (b»xjjp«j, 
hard.) — Diase^ion. — Clean  the  hall  of  all  its  attachments, 
which  is  beat  done  with  the  scissors,  while  the  eye  rests  in 
a  shallow  diah  of  water. 

This  membrane  forms  the  whole  of  the  outer  coat  of  the 
eye,  except  its  front  part,  which  receives  the  cornea.    Ita 

Fi«.  98,  A  repreHnb  a  section  oflba  Ejebtll.  1  Dpper  lid.  Q  a  Meibo> 
niui  Eltndt.  3  ReQecticn  of  tuaica  coi^uDcliTa.  4  Coraea.  S  Anterior 
cbtmber  of  the  aqueou*  humor.  G  Pupil.  7  Iris.  8  Crjitdline  leu.  9 
Ciliar;  proceiaei.  11  CanU  of  fontaok.  13  Canal  of  petit.  13  Section  of  the 
ritreous  bumor.  14  Central  arter;  of  the  retina,  paaaiag  through  the  litreou* 
bumor.  15  Optic  nerve,  a  Sclerotic  coat,  i  Choroid,  e  Membraiw  oC 
Jacob*,    d  Retina.    <  Hyaloid  membrane. 

riQ.  9S,  B  repregentt  the  Ciioroid  coat,  or  lecond  tunic  of  the  Eye.  • 
Choroid,  fr  fr  Cilinrjr  oerTei.  c  Long  ciliary  artery,  i  Ciliary  ligament.  « 
Irit,  iboiriDg  Its  two  leLi  of  Gbrei — the  circular  and  radiating.   /  Pupil. 
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extent  consequently  reaches  from  the  optic  nerve  to  the  cir- 
cumference of  the  cornea.  It  is  a  pearly  white,  dense,  very 
strong,  inelastic  fibrous  membrane,  designed  to  preserve 
the  shape  of  the  eye,  and  protect  the  delicate  structures 
within. 

The  external  eurface  is  perforated  round  the  optic  nerve, 
which  enters  at  the  posterior  part,  with  many  small  fora- 
mina for  the  passage  of  the  ciliary  vessels  and  nerves.  It  is 
covered  by  the  tunica  conjunctiva,  with  which  it  is  loosely 
connected  by  cellular  tissue,  and  gives  insertion  to  several 
muscles.  Divide  this  membrane  circularly  from  its  centre 
and  reflect  it  forward  towards  the  cornea,  and  backward 
to  the  optic  nerve,  carefully  raising  it  from  the  choroid,  so 
that  its  interfKzl  sufface  and  density  can  be  examined. 

The  internal  surface  of  the  sclerotic,  presents  a  brown 
color,  and  is  attached  by  delicate  filamentous  tissue,  and 
by  the  ciliary  vessels  and  nerves  to  the  choroid,  which 
gives  this  surface  a  rough  appearance,  but  when  these  con- 
nections are  removed,  which  can  be  readily  done,  it  pre- 
sents a  smooth  and  glossy  surface,  from  which  it  is  said  a 
serous  layer  can  be  dissected.  This  surface  ialso  exhibits ' 
the  openings  for  the  ciliary  vessels  and  nerves  which  enter 
externally. 

The  density  of  this  coat  is  greatest  behind,  and  becomes 
gradually  thinner  as  it  approaches  the  centre ;  which, 
however,  in  front  of  this  is  again  increased  in  thickness  by 
the  tendinous  addition  of  the  recti  muscles. 

It  is  perforated  behind  by  the  optic  nerve,  about  one  line 
and  a  half  internal  to  the  antero  posterior  axis.  The  por- 
tion of  the  sclerotic  where  the  optic  nerve  enters,  presents  a 
cribriform  appearance,  and  is  called  laminc^-cribrosa,  having 
its  edges  beveled,  and  containing  a  groove  for  the  recep- 
tion of  the  cornea.  The  outer  layer  of  the  sclerotic  over- 
laps the  cornea,  and  the  union  of  the  two  is  most  intimate. 

Structure, — The  sclerotic  is  regarded  as  one  of  the  strong- 
est fibrous  membranes  of  the  body,  having  its  fibres  inter- 
lacing in  every  direction,  and  not  capable  of  being  separated 
into  any  true  laminae.    It  is  continuous  with  the  sheath  of 
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tlie  optic  nerve,  which  is  derived  from  the  dura  mater.  In 
the  normal  state  it  possesses  little  sensibility,  though  when 
attacked  with  inflammation,  it  gives  the  most  intense  pain. 
Its  nerves  and  vessels  come  from  the  ciliary  branches. 

Choroid  coatj  (Fig.  98,  B.) — ^This  membrane  forms  the -sec- 
ond tunic  of  the  eye.  It  is  situated  beneath  the  sclerotic, 
and  connected  to  it  by  cellular  tissue,  vessels  and  nerve& 
It  rests  upon,  but  does  not  adhere  to  the  retina.  It  extends 
from  the  optic  nerve  behind,  to  the  ciliary  ligament  in  front, 
which  latter  corresponds  to  the  place  of  junction  between 
the  sclerotic  and  cornea.  In  a  word,  it  lines  and  is  coex- 
tensive with  the  inner  surface  of  the  sclerotic. 

Its  posterior  surface  is  pierced  by  the  optic  nerve.  Its 
anterior  portion  presents  a  large  opening  for  the  reception 
of  the  iris.  Its  color  is  of  a  dark  brown  on  the  external 
surface,  while  its  inner  surface  is  of  a  deep-black.  Its  strvc" 
ture  is  soft  and  extremely  vascular.  It  has  been  divided 
into  three  layers,  an  external  or  venous,  a  middle  or  arte- 
rial, and  an  internal  or  pigmentary.  Such  a  division  is 
very  justly  regarded  as  of  little  utility,  since  it  is  purely 
'  artificial.  This  coat  is,  in  fact,  but  one  membrane  highly 
organized  and  vascular.  It  is  believed  to  equal  in  vascu- 
larity any  of  the  mucous  membranes,  and  has  upon  its 
outer  surface  a  number  of  large  veins,  which  from  their 
peculiar  arrangement  are  called  vasa  vorticosa,  and  con- 
stitute what  is  called  the  first  layer ;  beneath  this  is  seen  a 
beautiful  net-work  of  arterial  capillaries,  called  after  Ruysch, 
the  tunica  Buyschiana.  It  is  composed  of  the  ciliary  arte- 
ries and  nerves,  which  penetrate  the  choroid  from  behind 
in  great  numbers,  round  the  optic  nerve  and  supply  this 
tissue.  The  longer  ciliary  arteries,  with  the  nerves,  pass 
on  to  the  ciliary  ligament,  and  through  it  tO  the  iris,  to 
which  organ  the  nerves  seem  chiefly  destined.  Beneath 
this  arterial  layer,  the  microscope  reveals  a  delicate  mem- 
brane, forming  the  internal  lamina  of  the  choroid,  composed 
of  nucleated  hexagonal  cells,  disposed  in  several  lamina, 
and  containing  the  black  pigment.  This  is  the  pigment- 
ary membrane. 
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This  pigment  pervades  the  whole  of  the  choroid,  but  ia 
found  to  be  more  abundant  on  its  internal,  than  on  its  ex- 
ternal surface ;  and  more  abundant  and  of  a  deeper  color, 
posteriorly  and  anteriorly,  than  laterally.  The  sclerotic  is 
Btained  by  the  pigment  It  is  of  deeper  color  in  the  child, 
and  paler  and  less  in  quantity  in  the  old.  It  is  entirely 
wanting  in  Albinos,  and  yision  is  in  consequecce  defective. 
This  pigment  is  wanting  in  the  bottom  of  the  eye  of 
many  of  the  inferior  animals,  as  the  sheep,  ox,  &c.,  and  in 
place  of  it  there  is  seen  a  beautiful,  shining,  metallic  sur- 
face called  tapetum.  The  msc  of  the  pigment  is  to  darken 
the  interior  of  the  eye,  to  absorb  the  snperfluoTiB  rays  of 
light,  and  prevent  their  being  reflected  back  upon  the  ret- 
ina. For  the  same  reason  the  interior  of  the  telescope  is 
blackened. 

There  ere  other  parte  however,  besides  the  choroid,  which 
have  this  black  pigment,  and  which  being  also  in  close  con- 
nection with  it,  will  now  be  noticed.  These  are  the  <nliary 
processes  and  trig,  (Fig.  99.) 

Fw-  99'  There  is  a  circular  band  about 

a  lino  and  a  half  broad,  called 
the  ciliary  ligcanent,  (Fig.  98,  B,) 
which  serves  to  connect  togeth- 
:  the  sclerotica,  cornea,  cho- 
ll  roid,  and  iris.  It  is  of  a  fibro- 
|!/ cellular  structure,  soft,  of  a 
'  grayish  white  color,  and  not 
blackened  by  the  pigment. 
The  ciliary  arteries  and  nerves 
enter  this  ligament,  and  are 
traced  through  it  to  the  iris.  From  the  nerves  which  Soem- 
mering saw  it  contain,  he  considered  it  a  nervous  ganglion. 
It  has  also  been  considered  a  muscular,  tendinous,  and 
glandular  structure.  A  small  canal  is  seen  within  this  lig- 
ament, called  after  its  discoverer,  the  canal  of  Fontana. 

FiQ.  99  TepreseDU  a  transTene  lectioa  of  the  globe  of  the  Eje  ttttu  from 
wilhiD.  a  Cul  edge  of  the  three  tunica  of  the  eye.  b  Pupil.  «  Iris,  d  Ciliary 
proc«Me*.    t  FroDt  bolder  of  the  retina.  , 
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The  fawMon,  of  this  ligament  appears  to  be  purely  me- 
chanical. 

Ciliary  processes^  (Fig-  99«) — Dissection. — Continue  the 
circular  incision  made  in  the  sclerotic,  through  the  choroid, 
and  on  looking  into  the  anterior  half  of  the  divided  eye 
from  behind,  there  is  seen  a  radiated  disc  of  perfectly  regu- 
lar form,  surrounding  the  crystalline  lens,  which  from  its 
resemblance  to  a  radiated  flower,  is  called  the  corona  ciUaris. 
The  several  rays  of  this  crown  constitute  the  ciliary  pro- 
oesses* 

These  processes  are  delicate  folds  of  the'  choroid  mem- 
brane, extending  from  the  ciliary  ligament  to  the  posterior 
surface  of  the  iris,  and  forming  a  ruffle  on  the  forepart  of 
the  vitreous  humor,  around  the  circumference  of  the  crys- 
talline lens.  They  are  small,  triangular  in  shape,  about 
sixty  or  seventy  in  number,  according  to  Zinn,  and  from  a 
line  to  two  lines  in  length.  Between  each  pair  of  these 
processes,  a  corresponding  one  from  the  hyaloid  membrane, 
extends  into  and  fills  up  the  spaces;  thus  forming  a  kind 
of  dove-tailing  union,  which  completes  the  posterior  wall  of 
the  aqueous  chamber,  and  prevents  the  fluid  from  flowing 
back  in  that  direction. 

The  ciliary  processes  are  covered  with  the  pigment  If 
this  be  washed  ofi*,  they  are  seen  to  be  very  vascular,  of  a 
grayish  color,  and  continuous  with  the  choroid. 

Function. — ^Various  opinions  are  entertained  as  to  the 
use  of  these  processes.  Some  believe  them  to  be  muscular, 
and  to  have  the  power  of  regulating  the  focal  distance  of 
the  eye.  Others  suppose  that  they  consist  of  a  venous 
erectile  structure,  and  are  connected  with  the  motions  of  the 
iris.  Others,  again,  say  that  they  secrete  the  aqueous  hu- 
mor— while  others  think,  with  more  plausibility,  that  they 
secrete  or  furnish  the  black  pigment  with  which  they  are 
covered,  to  arrest  any  superfluous  rays  which  may  enter 
the  eye. 

IriSy  (Fig.  99.) — This  organ,  so  called  from  the  variety 
of  its*  color,  is  situated  behind  the  cornea  and  in  front  of 
the  lens,  and  is  seen  3uspended  as  a  perpendicular  curtain, 
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dividing  tlie  front  of  tlie  eye  into  two  chambers,  the  ante- 
rior and  posterior.  These  chambers  contain  the  aqneons 
hnmor,  in  which  the  iris  moves  freely.  The  anterior 
chamber  extends  from  the  cornea  to  the  iris ;  the  posterior 
from  the  iris  to  the  lens.  The  iris  is  circular  in  its  form 
in  the  human  eye,  and  oblong,  either  transversely  or 
vertically,  in  many  of  the  inferior  animals.  It  has  in  its 
centre  an  opening  called  the  pupiL  The  size  of  the  pupil 
varies  according  to  the  intensity  of  the  light,  the  sen- 
sibility of  the  retina,  and  the  distance  of  the  object  When 
the  light  is  strong,  the  object  near,  and  the  retina  sensi- 
ble, the  pupil  contracts,  while  in  the  opposite  condition  pf 
things  it  dilates. 

The  external  circumference  of  the  iris  is  attached  to  the 
ciliary  ligament  Its  internal  circumference  forms  the 
margin  of  the  pupil.  Its  anterior  aufface  is  flat,  and  pre- 
sents the  variety  of  color  from  which  it  has  been  called  iris 
or  rainbow.  There  is  stated  to  be  a  resemblance  between 
the  color  of  the  iris  and  the  hair.  In  most  fish  it  is  found 
to  present  a  metallic  lustre.  The  posterior  surface  of  the 
iris  is  covered  with  a  thick  layer  of  dark  pigment,  and  from 
its  resemblance  to  the  ripe  purple  grape,  is  called  uvea. 

Structure. — The  structure  of  the  iris  is  regarded  as  essen- 
tially muscular,  and  has  been  compared  to  the  columnas 
camesB  and  chordaa  tendineae  of  the  heart 

On  the  anterior  surface  of  the  iris  are  seen  projecting 
lines  and  intervening  depressions.  Some  of  these  lines  sur- 
round the  pupil  after  the  manner  of  a  sphincter ;  others 
radiate  from  the  pupil  towards  the  circumference  of  the 
iris,  while  others  are  described  as  interlacing  and  bifur- 
cating, and  ending  in  small  projections.  The  radiated 
fibres  mingle  with  the  circular  somewhat  after  the  manner 
of  the  muscles  of  the  mouth,  with  the  orbicularis  oris. 
This  arrangement  of  the  muscular  fibres  satisfactorily  ex- 
plains the  functions  of  the  iris.  When  it  is  required  that 
the  pupil  shall  contract,  the  sphincter  or  circular  fibres 
afford  the  means  of  doing  it,  and  shutting  out  the  light ; 
when  it  is  necessary  to  open  the  pupil,  the  dilatation  is 
22 


338  nils — sTRucttrBiL 

effected  by  the  radiating  fibres,  drawing  it  apart,  wtile  at 
the  same  time  the  circular  ones  are  relaxed. 

The  posterior  surface  is  deeply  stained,  as  stated,  with 
the  black  pigment,  which  is  said  to  be  protected  by  the 
very  delicate  membrane  of  the  aqueous  humor. 

The  iris  is  abundantly  supplied  with  blood  yesarels  and 
nerves.  The  arteries  come  from  the  long  ciliary,  which, 
after  entering  the  sclerotic  behind,  pass  forward  between 
this  coat  and  the  choroid,  one  on  either  side  of  the  eye, 
parallel  to  the  eqtMtor  oculiy  to  the  ciliary  ligament,  here 
each  of  them  divides,  and  after  forming  a  circle  round  the 
circumference  of  the  iris,  sends  off  radiating  branches  which 
converge  towards  the  pupil,  and  there  form  anastomotic 
arches.  Some  muscular  branches  of  the  ophthalmic  also 
supply  the  iris  from  the  front.  The  veins  are  more  numer- 
ous than  the  arteries  and  return  the-  blood  either  by  the 
ciliary  veins,  or  into  the  vasa-vorticosa.  The  nerves  of  the 
iris  are  large,  and  are  supplied  by  the  ciliary  nerves,  which 
come  from  the  ophthalmic  ganglion.  This  ganglion  is  con- 
nected with  a  sentient  branch  of  the  ophthalmic,  one  of  the 
divisions  of  the  fifth,  a  motive  nerve,  one  of  the  branches 
of  the  third,  and  with  branches  of  the  sympathetic.  From 
this  source  the  ciliary  nerves,  about  12  or  14  in  number, 
pass  through  the  sclerotic  behind,  and  then  go  forward 
on  the  surface  of  the  choroid  to  the  ciliary  ligament,  which 
they  enter  in  great  numbers,  where  they  are  dittributed  to 
the  iris.  From  this  bountiful  supply  of  nerves,  both  of 
sensation  and  motion,  we  can  readily  understand  the  great 
sensibility,  and  the  delicate  and  rapid  movements  of 
the  iris. 

The  iris  is  three  or  four  times  thicker  than  the  choroid, 
and  becomes  thinner  towards  the  pupillary  margin.  The 
pupil  is  closed  the  greater  part  of  uterine  life,  by  a  delicate 
membrane,  called  membrana  pupiUaris.  It  is  represented 
as  most  distinct  about  the  fifth  month,  and  as  disappearing 
about  the  seventh.  This  membrane  separates  the  anterior 
and  posterior  chambers  of  the  eye,  and  prevents  any  com- 
munication between  them  till,  as  just  stated,  after  the 
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Beventli  month,  'when  it  dlssppeara,  and  the  fibres  of  both 
chambers  mingle  and  pass,  readily,  the  one  into  the  other. 
CaseB  are  mentioned,  however,  where  this  membrane  has 
remained  aiter  birth,  causing  bliudoesa.  This  membrane, 
according  to  M.  Cloquet,  consists  of  two  layers — both  serooe 
and  formed — the  one  in  front  of  the  iris,  lining  the  ante- 
rior chamber,  and  constituting  the  anterior  layer,  and  the 
other,  of  the  one  behind  the  iris,  lining  the  posterior  cham- 
ber, and  forming  the  posterior  layer. 

Function. — To  set  as  the  diaphragm  of  the  telescope,  by 
its  black  pigment  intercepting  all  the  rays  of  light  except 
those  passing  through  the  pupil. 

JSetina. — The  retina  (Fig.  100)  forms  the  third  or  inner- 
most coat,  constituting  the  membranous  case  of  the  eye.  It 
lines  the  choroid;  and  is  j^       j.,^  jqq       g 

in  contact,  with  -the  vit- 
reous humor.  It  is  the 
most  important  of  the 
three  membranes,  as  it  , 
is  the  seat  of  vision,  and  ' 
is  the  place  where  the 
images  of  objects  are 
painted. 

DUsedion. — The  eye  being  kept  under  water,  carefully 
remove  the  choroid,  when  the  retina  is  distinctly  seen. 

Strudure. — It  consiats  essentially  of  the  expansion  of  the 
optic  nerve,  which  forms  a  middle  layer  of  nervous  coat, 
covered  internally  by  a  vascular  layer,  and  externally  by 
a  serous  one,  discovered  by  Mr.  Jacobs.  The  nervous  coat 
presents  a  bluish  white  appearance,  is  soft,  pulpy,  easily 
torn,  and  extends  forward  to  the  ciliary  processes.  The 
internal  layer,  or  vascular  coat,  is  compared  to  the  pi^ma- 
ter,  and  consists  of  the  minute  branchings  of  the  arteria 

Fia.  100,  A  repreMDti  the  Retina  nftsr  the  remoTkl  of  the  Choroid,  a 
The  Retina,  b  Optic  oerTe.  e  Iris,  d  Vitreoiu  humor.  <  Where  the  ret- 
in  ■  terminaie*. 

Fic.  100,  B  reprcients  the  central  artery  of  the  retina,  a  Tellow  (pot  of 
SoemerrinE'  ftFoiutof entranceof optic oerre.  e Cboroid coat.  iSclerotiocoat. 
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oemiraliaj  the  central  artery  of  tlie  retina^  wliicli  pierces  the 
optic  nerve,  and  then,  by  its  expansion,  forms  the  principal 
support  for  the  nervous  layer.  The  nervous  layer  is  de- 
scribed by  Treviranus,  as  consisting  of  cylindrical  tubes,  or 
fibres  extending,  in  every  direction,  from  the  optic  nerve, 
and  terminating  in  papilla)  which  are  in  contact  with  the 
hyaloid  membrane. 

The  external  or  serous  layer  separates  the  retina  from 
the  pigmentary  coat  of  the  choroid,  and  when  suspended 
in  water,  is  seen  as  an  extremely  delicate  membrane,  which 
under  the  microscope  presents  granules  having  a  tesselated 
arrangement.  On  the  inner  surface  of  the  retina,  at  the 
bottom  of  the  eye,  where  the  optic  nerve  enters,  a  dark 
point  is  seen,  called  the  poms  opticus ;  through  this  the 
arteria  centralis  passes,  and  then  divides. 

From  this  point,  about  a  line  and  a  half  to  (he  outside, 
is  seen  a  small,  circular  spot^  having  a  yellowish  border, 
called  the /oramen  of  Soemenring^  or  paiictvm  aureufo.  This 
spot  corresponds  to  the  axis  of  the  eyes,  and  is  said  not  to 
exist  in  the  foetus.  It  is  found  in  man  and  the  quadru- 
mana — that  is,  in  all  animals  the  axes  of  whose  eyes  are 
parallel.  It  is  not  seen  in  the  horse,  the  ox,  nor  other 
mammalia,  in  birds  nor  in  fish.  This  spot  is  not  a  fora- 
men, as  supposed  by  Soemerring,  but  is  found  to  be  covered 
both  by  the  vascular  layer,  and  the  serous  layer  of  Jacobs, 
there  being  a  depression,  and  an  apparent  deficiency  of  the 
nervous  substance  at  this  point. 

Zonvla  CUiaria. — This  is  a  term  applied  to  the  thin  vas- 
cular structure  connecting  the  anterior  surface  of  the  lens, 
with  the  anterior  margin  of  the  retina.  It  is  found  to 
present  folds,  corresponding  with,  and  received  between 
the  ciliary  processes,  arranged  in  a  radiated  form,  and 
stained  with  the  pigment  around  the  lens.  The  membra- 
nous case  of  the  ball  of  the  eye  thus  formed  of  its  three 
coats,  the  sclerotic,  choroid,  and  retina,  contains  four 
rtfractive  bodies,  or  media  of  light:  the  cornea,  aqueous 
humoTy  crystalline  lens,  and  vitreoua  humor. 

Cornea,  (pomeua,  horny,)  Fig.  98. — This  structure  occu* 
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pies  tlie  anterior  fifth  of  tlie  globe  of  the  eye,  and  is  con- 
nected with  the  sclerotica  at  the  ciliary  ligament,  by  a 
very  firm  nnion.  The  cornea  stands  out  prominent  from 
the  sclerotic,  somewhat  after  the  manner  of  the  crystal  of  a 
watch.  It  is  a  perfectly  transparent  body,  highly  polished, 
convex  on  its  anterior  surface,  and  concave  on  its  posterior; 
thus  presenting  a  lens  of  the  oon(MV(Hxmvexf(3Tm.  Its  ^Aope 
is  spherical,  and  represents  the  segment  of  a  smaller  sphere 
placed  on  that  of  a  larger.  Its  transverse  diameter  ex- 
ceeds the  vertical  by  about  one  line,  which  is  found  to  be 
owing  to  the  overlapping  of  the  sclerotic  upon  its  superior 
and  inferior  border.  Its  density  is  slightly  greater  in  the 
centre  than  at  the  circumference.  Its  9irw±m^  is  ooniplex 
and  consists  of  a  variety  of  different  tissues,  as  the  tunica 
conjunctiva,  the  cornea  proper ,  cornea  dastioa^  and  the  lining 
membrane  of  the  anterior  chamber. 

The  tunica  coryunctiva  is  a  fine  layer,  so  closely  adhering 
to  the  cornea  as  to  have  its  existence  denied  by  some  anat- 
omists, though  prolonged  maceration  has  satisfactorily 
proven  its  presence,  and  its  continuity  with  that  covering 
the  sclerotic.  It  is  found  to  be  very  sensitive,  and  to  con- 
sist of  cells,  of  which  the  superficial  are  flat,  while  the 
deeper  are  round,  and  contain  a  transparent  fluid  which, 
soon  after  death,  becomes  opaque  and  white,  forming  that 
peculiar  film  seen  then  upon  the  eye. 

The  cornea  proper  is  composed  of  transparent  lamina, 
which  may  be  few  or  many,  according  to  the  pleasure  of 
the  dissector,  and  which  are  connected  together  by  the  most 
delicate  cellular  tissue  containing,  it  is  said,  a  small  quan- 
tity of  fluid  by  which  these  lamina  are  kept  in  their  proper 
relations  with  each  other. 

These  lamina  can,  by  a  slight  rubbing  between  the  fin- 
gers, be  made  readily  to  glide  the  one  upon  the  other* 
Their  transparency  is  destroyed  by  boiling,  and  they  be- 
come permanently  opaque;  deposition  of  lymph  among  the 
layers,  from  infiammation,  produces  the  same  result,  causing 
what  is  called,  opacity  of  the  eye.  The  several  layers  of 
the  cornea  proper,  though  somewhat  resembling  cartilage, 
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are  supposed  to  be  a  peculiar  modification  of  fibro-cellnlar 
tissue. 

The  cornea  dastica  is  posterior  to  the  cornea  proper,  and 
is  dharacterized  by  the  very  singular  fact  that  its  trans- 
parency is  not  in  the  least  effected  by  any  of  the  agencies 
which  destroy  that  of  the  true  cornea.  ItHua  a  strong, 
though  thin,  elastic  cartilaginous  layer,  in  close  connec- 
tion with  the  cornea.  Its  function  is  to  support  and  pre- 
serve the  proper  curvature  of  the  cornea. 

The  lining  membrane  of  the  anterior  aqueous  chamber 
forms  the  fourth  and  last  layer  of  the  cornea.  It  is  of  such 
extreme  delicacy,  that  its  existence  is  rather  inferred  than 
proved  by  dissection. 

The  cornea,  in  its  healthy  state,  has  no  red  vessels, 
though  when  inflamed,  is  highly  vascular,  and  though  no 
nerves  have  been  satisfactorily  traced  into  it,  its  surface  is 
quite  sensible.  Thus  constituted,  the  cornea  presents  the 
most  perfectly  transparent  lens,  and  is  the  first  of  the 
media  through  which  the  light  has  to  pass  before  reaching 
the  retina.  From  its  great  convexity  and  density,  it  pow- 
erfully refracts  and  converges  the  light  in  its  passage 
through  it. 

Aqueous  h/vmor. — ^This  forms  the  second  refracting  me- 
dium in  order,  and  is  immediately  behind  the  cornea,  oc- 
cupying the  cavity  between  this  latter  and  the  crystalline 
lens.  It  consists  of  a  perfectly  transparent  and  colorless 
fluid,  secreted  by  the  lining  membrane  of  this  cavity.  It  is 
called  aqueous  from  its  resemblance  to  water,  its  specific 
gravity  differing  very  little  from  that  liquid.  Analysis 
makes  it  to  consist,  in  100  parts,  of  water  98,  and  the  re- 
maining two  parts,  of  chloride  of  sodium  and  albumen. 

The  aqueous  humor  fills  both  the  anterior  and  posterior 
chambers  of  the  eye,  having  free  and  easy  communication 
through  the  pupil. 

This  humor  being  fiuid,  and  consequently  less  dense 
than  the  cornea,  will  not,  according  to  the  laws  of  the  re- 
fraction of  light,  so  strongly  converge  the  rays  in  their  pas- 
s^e  through  it^  but  on  the  contrary,  cause  them  rather  to 
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diTerge  from  the  axis  of  vision.  The  light  on  leaying  this 
fluid  falls  on  the  next  medium,  L  e.  the  crystalline  Um^ 
(Fig- 9a) 

The  lens  is  a  heautiful  double  convex  body,  situated  in 
a  depression  in  front  of  the  vitreous  humor,  and  behind 
the  pupiL  It  is  more  convex  posteriorly  than  in  front,  and 
has  its  axis  on  a  line  with  that  of  the  pupiL 

lis  form  varies:  in  the  fioetus  it  is  more  spherical;  in  the 
adult  the  anterior  and  posterior  convexities  are  greater, 
while  in  old  age  these  again  diminish.  This  variation  of 
form  is  also  seen  in  different  individuals  of  the  same  age, 
accounting  for  the  different  powers  of  vision  in  each.  For 
example,  when  the  convexity  of  the  lens  is  excessive,  the 
rays  of  light  will  be  refracted  too  powerfully,  and  be 
brought  to  a  focus  too  soon,  and  in  front  of  the  retina,  pro- 
ducing that  kind  of  defect  of  vision  called  myopia^  or  short 
sightedness.  The  reverse  of  this  occurs  in  old  people,  when 
the  lens  is  too  flat,  giving  rise  to  that  defect  of  sight  called 
preahyopia  or  farnsightedness.  In  this  case  the  focus  is 
thrown  behind  the  retina.  The  ccHar  of  the  lens  varies  ba 
much  as  its  form.  It  has  rather  a  pinkish  tint  in  the 
foetus,  is  perfectly  clear  in  the  adult,  and  of  an  amber  color 
in  the  old.  Its  density  also  varies,  being  much  greater  in 
the  centre  than  on  the  surface.  The  centre  is  firm  and  has 
been  compared  to  gum-arabic,  and  called  the  nucleus^ 
From  this  point  to  the  surface,  it  becomes  less  and  less 
dense,  so  that  the  surface  is  semi-fluid,  though  every  part 
of  the  lens  has  greater  density  than  either  of  the  other  hu- 
mors. Berzelius  gives  the  following  analysis :  water  58, 
peculiar  matter"^  35.9,  hydro-chlorates,  lactates,  and  animal 

*The  petyXiar  moffer  alladed  to  in  Berzelitis*8  analysis  has  since  been  shown 
to  be  gkiMint  a  substanee  whteh  is  also  found  in  conjunction  with  Aenuifin,  for 
the  blood  corpuscles.  It  is  probably  secreted  by  the  lens  from  the  blood  fur- 
nished it  by  the  taptuiar  miery^  but  how  this  substance  is  so  perfectly  separated 
from  the  haematio,  which  erery  where  else  accompanies  it,  remains  a  pro- 
found mystery. 

It  exists  not  in  the  tissue  of  the  lens,  but  is  contained  in  the  form  of  a  rery 
eoncentrated  solution  in  the  cells  of  that  organ.  The  object  of  it  is,  of  course, 
cini  further  to  eorreci  duroaulie  aberration,  by  adding  another  highly  refractiTa 
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matter  soluble  in  water  1.3,  insoluble  membranous  matter 
2.4.  The  lens  is  stated  to  contain  both  gelatine  and  albu- 
men, but  no  traces  of  fibrin  have  been  detected.  By  burn- 
ing it  to  ashes,  traces  of  iron  are  found. 

The  structure  of  the  lens  is  not  satisfactorily  settled.  All 
are  agreed  that  it  consists  of  concentric  layers,  which  are 
easily  demonstrated  and  rendered  yery  distinct  by  boiling 
or  immersion  in  a  dilute  acid.  In  this  manner  the  layers 
are  seen  to  be  placed  one  aboye  the  other,  like  the  sev- 
eral strata  of  an  onion,  and  increasing  in  density  as  they 
approach  the  centre.  These  lamina  seem  to  be  composed 
of  fibres,  extremely  thin,  and  under  the  microscope  present 
a  series  of  fine  teeth  united  together  and  interlocking  with 
each  other.  The  lens  separates  readily  into  three  or  four 
triangular  fragments,  having  their  bases  at  the  circumfer- 
ence, and  their  apices  at  the  centre.  It  is  surrounded  by 
a  membrane  called  the  capsule  of  the  lens.  This  capsule  is 
elastic,  dense,  and  very  transparent,  and  like  the  posterior 
layer  of  the  cornea,  boiling  and  immersion  in  alcohol  do 
not  render  it  opaque  like  the  lens,  and  when  separated, 
after  being  subjected  to  this  operation,  its  transparency  is 
found  to  be  still  preserved. 

The  use  of  this  capsule  seems  evidently  designed  to  pre- 
serve the  form  of  the  lens.  ,  It  is  described  as  containing  a 
small  quantity  of  fluid,  called  the  Hgptor-morgagni,  which 
by  some  is  thought  to  be  rather  the  result  of  a  cadaveric 
change.  Around  the  circumference  of  the  lens  there  is 
seen  a  triangular  canal  called  the  canal  €f  PetUy  which  is 
believed  to  be  formed  by  the  splitting  of  the  lamina  of  the 
hyaloid  membrane  at  the  lens,  one  layer  going  in  front  of 
the  lens,  the  other  behind,  and  leaving  between  the  points 
of  separation  the  above  triangular  canal.    Both  the  lens 

medium  to  the  many  already  described  as  trarersed  by  light.  It  is  Tery  inter- 
esting to  obserre,  moreorer,  that  nature  has  not  confined  herself  to  an  anatomi- 
cal arrangement  in  order  to  obtain  a  perfect  chromatic  instrument,  but  has 
also  resorted,  in  this  instance,  to  purely  physical  methods.  She  has  greatly 
increased  the  density  of  this  solution  towards  the  centre  of  the  lens,  and  has 
accomplished  this  by  a  rery  gradual  change,  so  that  this  one  fluid  presents  of 
itself  a  Tariety  of  media  for  the  light  to  traierse. 
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and  itfl  capsule  are  frequently  the  seat  of  a  morbid  opacity 
called  cataract.  Hence  we  have  the  teTUicular  and  capsvlar 
cataracts  J  which  destroy  the  transparency  of  the  lens  or  of 
its  capsule,  prevent  the  rays  of  light  from  passing  to  the 
retina,  and  consequently  produce  blindness. 

The  vUreoue  humor  (Fig.  98)  forms  the  last  of  the  re- 
fracting media  It  is  also  called  the  hyaloid  hody^  (msuk, 
glass,)  from  ita  resemblance  to  melted  glass.  It  occupies 
the  posterior  three-fourths  of  the  globe  of  the  eye.  Is  a  per- 
fectly transparent  body,  spheroidal  in  its  shape,  except  in 
its  anterior  portion,  where  there  is  a  depression  for  the  re- 
ception of  the  lens,  and  lies  in  contact  with  the  whole  inner 
surface  of  the  retina,  which  is  expanded  over  it. 

This  humor  is  of  a  gelatinous  or  semi-fluid  consistence, 
holding  a  medium  refractive  power  between  the  lens  and 
aqueous  humor.  It  consists  of  a  very  delicate,  transparent 
membrane,  called  the  hydhid  membrane,  and  a  fluid  sub- 
stance not  unlike  water. 

This  membrane,  besides  enclosing  the  vitreous  humor, 
sends  into  its  interior  numerous  processes,  which,  inter- 
lacing and  uniting,  form  a  very  fine  cellular  tissue,  con- 
taining the  humor  in  its  various  cells — thus  difiering  from 
the  aqueous  which  is  received  in  a  single  capsule.  It  has 
sufficient  strength  to  support  the  humor  when  suspended, 
and  on  being  punctured,  the  fluid  is  seen  to  escape  drop  by 
drop,  till  the  whole  is  discharged.  If  inflated  and  dried, 
or  immersed  in  alcohol,  the  interior  septa  and  cellular  ar- 
rangement will  become  still  more  evident 

The  vitreous  fluid,  chemically,  is  found  to  differ  very  little 
from  the  aqueous,  being  formed  principally  of  water,  and 
about  two  per  cent  of  animal  and  saline  matter.  The 
vitreous  humor  is  supplied  with  blood  by  a  small  artery 
from  the  arteria  centralis,  which  is  seen  to  take  a  "tortu- 
ous" course  from  behind,  and  lose  itself  on  the  capsule  of 
the  lens.  This  vessel,  it  is  supposed,  also  supplies  the 
hyaloid  membrane.  The  vascular  layer  of  the  retina  like- 
wise sends  vessels  into  the  vitreous  humor  as  well  as  the 
ciliary  processes  in  front 
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SUMMARY  OF  BLOOD  VESSEIfl  AHD  HEBVE8  OP  THE  BALL  OF  THE  ETE. 

The  ophthalmic  artery  Bends  off  the  ciliary  branches  which 
are  divided  into  the  short  and  long.  The  short  are  from  10 
to  20  in  number,  they  surround  the  optic  nerre,  penetrate  the 
sclerotic  coat  behind,  and  are  distributed  upon  the  choroid, 
some  of  the  branches  going  as  far  forward  as  the  iris  and 
ciliary  processes.  The  long  ciliary  are  two  in  number,  one 
on  either  side  of  the  eye,  which  pass  to  the  ciliary  ligament 
and  iris,  while  the  arteria  centralis,  penetrating  the  optic 
nerve  and  passing  through  its  centre,  supplies  the  retina, 
vitreous  humor,  and  crystalline  leas. 
Fi0.  101. 


T?te  nerves  of  the  eye-Ml  (Fig.  101)  come  from  the  oph- 
thalmic ganglion.  This  ganglion,  called  also  lenHcvlar  and 
c3,iary,  is  situated  in  the  posterior  part  of  the  orbit,  between 
the  rectus  extemua  muscle,  and  optic  nerve.  It  is  imbed- 
ded in  adipose  structure,  and  presents  a  reddish  aspect  It 
is  described  as  having  four  angles,  the  posterior  superior 

Fia.  101  repTMent*  tlie  Nerres  of  the  Eje-btll.  €  Optic  oerre.  »  Trunk 
of  lh«  motor  oculi.  «  Inferior  branch  of  this  latter  nerTe.  i  GtoKlioD  of 
Oaaser.  i  Ophtbftlmie  or  fint  branch  of  the  fifth.  /  Ifual  branch  of  tha 
ophthalmia,  g  Superior  inaxillM7  or  lecond  dlrision  of  the  fifth,  k  Inferior 
DiaxUlar;  or  Ihird  difiiion  of  the  fifU.  i  Poaterior  eoat  of  th«  »cl«rotic«, 
where  the  ciliary  Derrea  enter,  j  Choroid  coat  t  Front  portion  of  the 
•clerolica.  I  Lower  legment  of  the  cornea,  m  Ciliarj  ligatnenL  n  Iria.  o 
Pupil,  t  Benaitive  root  of  the  ophthalmie  Eanglion.  q  CorrMponding  motor 
braoch  of  thli  uwitiTs  root,  r  8jnp«thetic  filament,  i  Ophthalmic  ganglioo. 
t  Loag  ciliary  nerre*.  w  Anutomotii  between  the  abort  eiliarj  nerre  and 
Dual  branch,  c  Ciliary  nerrei  from  ophthalmie  ^nglion.  w  Ciliary  oerrM 
g  with  each  other.  «  MotorbraochMoftheiame  nerrei  fCilwlJ 
w  that  peaetrite  the  aclerolica,  and  inpply  the  conjuDcUra. 
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receiviDg  a  filament  from  the  nasal  branch  of  the*ophthal- 
mic,  and  the  posterior  inferior  a  motor  branch  from  the 
third  pair;  while  from  the  anterior  angles  proceed  the 
ciliary  nerves.  These  are  from  ten  to  twenty  in  number, 
accompany  the  ciliary  arteries  through  the  sclerotic  coat, 
surround  the  optic  nerve  and  proceed  forward  to  the  ciliary 
ligament  between  the  sclerotic  and  choroid,  and  terminat- 
ing, as  before  described,  upon  the  iris.  Filaments  of  the 
sympathetic  also  go  to  this  ganglion.  The  ophthalmic  gang- 
lion is  thus  seen  to  embody  nerves  both  of  motion  and  sen- 
sation, the  former  coming  from  the  third,  the  latter,  from 
the  fifth,  besides  having  sympathetic  branches. 

The  eye  proper,  or  the  ball,  is  thus  seen  to  be  a  very 
complex  organ— consisting  of  a  great  variety  of  parts,  at 
once  most  delicate  and  beautiful  in  their  structure,  as  well 
as  most  surprising  and  admirable  in  their  nice  adaptations 
to  each  other  and  to  light 

It  may  now  be  proper  to  make  a  remark  or  two  on  the 
whole  collectively,  in  their  conjoint  action,  and  harmonious 
oo-operation  in  enabling  us  to  see. 

Light,  in  coming  from  any  object,  falls  first  upon  the 
oarnea,  which  being  a  convex  lens  on  its  anterior  surface, 
and  more  dense  than  the  air,  refracts  the  light  and  causes 
it  to  converge  towards  a  focus ;  after  leaving  the  cornea  it 
passes  through  the  aqueous  humor,  a  medium  less  dense, 
consequently  having  less  refraction,  and  producing  rather 
a  divergence  or  bending  of  the  rays  from  the  perpendicular; 
on  leaving  the  aqueous  fluid  the  rays  pass  next  in  order 
through  the  crystalline  lens,  and  here,  from  the  double  con- 
vexity and  density  of  this  body,  they  undergo  a  powerful 
convergence  or  bending  to  a  focus — ^to  obviate  which,  before 
reaching  the  retina  they  are  made  to  pass  through  another 
medium,  the  vitreous  humor,  which  is  neither  so  convex 
nor  so  dense,  and  are  thus  brought  to  the  proper  focal  dis- 
tance by  the  time  they  reach  the  retina  or  seeing  membrane 
o£  the  eye. 

The  rays  of  light  in  passing  through  the  lenses  of  the 
telescope  would  be  liable  to  confusion,  and  the  production 
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of  very  indistinct  images,  were  it  not  for  the  diaphragm 
and  the  black  lining  of  this  optical  instrument.  These 
imperfect  images  are  termed  aherraivyM  of  light,  and  are 
reduced  to  three,  i.  e.,  the  aberration  from  sphericity,  from 
parallax,  and  chromaiic  aberration.  Now  nature  has  pro- 
vided in  the  living  eye  contrivances  much  more  perfect,  in 
obviating  these  several  varieties,  than  any  to  be  found  in 
the  workmanship  of  man.  These  consist  of  the  iris,  the 
ciliary  processes,  the  choroid  membrane,  and  the  lenses  of 
different  refracting  power.  The  aberration  of  sphericity  is 
corrected  by  the  iris,  whose  black  pigment  intercepts  all 
the  lateral  rays  which  fall  upon  the  cornea,  and  allows 
only  those  to  enter  which  are  in  the  axis  of  vision.  Were 
it  not  for  this  provision,  all  the  rays  falling  on  any  por- 
tion of  the  cornea,  not  in  a  line  with  the  pupil,  would 
converge  sooner  and  form  different  focal  points,  and  neces- 
sarily produce  indistinct  vision. 

Aberration  from  parallax,  as  it  is  termed,  is  caused  by 
the  rays  of  light  coming  from  distant  objects  in  parallel 
lines,  and  being  consequently  brought  to  a  focus  soon,  and 
near  the  lens,  while  the  rays  from  near  objects  are  diver- 
gent and  do  not  come  to  a  focus  for  a  much  greater  dis- 
tance; for  the  law  is,  the  further  the  object  the  nearer  the 
focus  to  the  lens;  the  focal  distance  behind  the  lens  corre- 
sponds to  the  distance  of  any  object  The  eye,  it  is  known, 
has  the  power  of  accommodating  itself  to,  and  seeing  at, 
different  distances — ^but  in  what  this  power  consists  (and 
where  it  resides)  is  not  exactly  agreed.  Some  suppose  the 
lens  to  be  muscular,  and  thereby  capable  of  altering  its 
form,  density  and  distance  from  the  retina,  and  thus  al- 
ways producing  the  proper  focus  at  any  distance  at  all 
within  the  range  of  vision.  By  others  the  muaclesy  acting 
upon  and  compressing  the  globe  of  the  eye,  and  thus 
changing  its  form,  are  supposed  to  furnish  this  power. 
Others  again  assign  the  cause  to  a  change  in  the  con- 
vexity of  the  cornea. 

Chromatic  aberralion,  or  the  confusion  in  sight  arising 
from  the  decomposition  of  the  light  in  its  passing  through 


the  lenses,  and  producing  a  variety  of  colors,  as  seen  in 
the  solar  spectrum,  is  corrected  in  the  living  eye  by  the 
presence  of  difiereut  media,  each  having  different  density 
and  different  refracting  power,  thus  halancing  each  other, 
and  thereby  preventing  any  confusion  arising  from  color. 

APPBNI>AaES  or  THE  ETB. 

The  Appmdagea  of  the  Eye  (tutamina  oculi)  consist  of  the 
Muadesy  Eyebrows,  Eyelids,  and  Lachrymal  Apparatus. 

The  Jifusdea  Fw.  lOS. 

belong  to  the 
globe  of  the 
eye,  the  upper 
eyelids  and  the  _ 
tarsal  cartil- 
^es.  To  the 
globe  belong 
six  muscles, 
&ur  straight 
and  two  ob- 
lique. The  straight,  called  redi,  consist  of  the  superior, 
m/erior,  external  and  irUemal  recti. 

Dissection, — The  rectus  superior,  or  levator  oculi,  situ- 
ated beneath  the  upper  eyelid  and  the  levator  palpebrarum 
muscle,  is  exposed  by  removing  the  roof  of  the  orbit,  which 
is  done  by  sawing  the  frontal  bone  at  the  outer  and  inner 
extremities  of  its  orbitar  edge,  when  with  a  few  blows  by 
the  hammer  upon  the  superciliary  portion,  it  can  he  re- 
moved. The  brain  is  supposed  to  have  been  first  taken 
away. 

This  muscle  arises  from  the  superior  margin  of  the  optic 
foramen  small  and  tendinous,  also  from  the  fibrous  sheath 
of  the  optic  nerve.  It  passes  forward  over  this  nerve  and 
the  superior  portion  of  the  ball,  and  is  inserted  into  the 
Bclerotic  by  small  tendinous  fibres  near  the  cornea. 

Fia.  103  reprMcnt*  th«  MoscIm  of  tbe  E;«-baII.  a  Optio  nerre.  b  Trlg»> 
ninoa  or  ftdb  p»ic  of  dattob.  «  Ganglion  of  tbe  fifth  pur  or  of  Gau«r.  i 
Sapertor  oblique  mnicle.  c  Recbu  taperior.  /  RMtw  extotnu*.  g  Reetiu 
lolarior.    *  Obliqnui  Infarior.    i  BkU  of  nje.   j  L«T»tot  p>lp«bruuni. 
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Function, — To  raise  the  eye.  It  covers  the  third,  nasal, 
and  optic  nerves,  with  the  ophthalmic  artery. 

Rectus  inferior  (or  depressor  oculi,)  sitnated  on  the  infe- 
rior margin  of  the  optic  foramen  by  a  ligament  common  to 
this  muscle,  and  the  external  and  internal  rectus,  called 
the  ligament  of  Zinn,  and  from  the  fibrous  sheath  of  the 
optic  nerve,  passes  forward  beneath  the  optic  nerve,  and 
upon  the  floor  of  the  orbit,  separated  from  it  by  the  in- 
ferior oblique  muscle  and  some  adipose  matter,  and  ter- 
minates in  a  tendon  which  is  inserted  into  the  under  sur- 
face of  the  sclerotica,  near  the  cornea. 

Function. — To  depress  the  eye. 

The  Rectus  extermiSy  (or  abductor  oculi,)  situated  on  the 
outer  portion  of  the  orbit,  is  the  longest  of  the  recti  mus- 
cles. It  arises  by  two  heads,  one  from  the  external  margin 
af  the  optic  foramen  and  optic  sheath,  the  other  from  the 
ligament  of  Zinn.  The  muscle  passes  forward,  ends  in  a 
tendon  which  is  inserted  into  the  outer  surface  of  the  scle- 
rotica near  the  cornea;  between  the  two  heads  of  this  mu»- 
cle,  the  third,  nasal,  and  sixth  nerves  pass,  the  latter  nerve 
being  wholly  spent  upon  this  muscle.  It  is  separated  from 
the  optic  nerve  and  the  ball  of  the  eye,  by  the  lenticular 
ganglion,  ciliary  vessels,  nerves,  and  fascia. 

Function. — To  abduct  or  roll  the  eye  outward. 

The  Rectus  intemus,  (or  adductor  ocutt,)  situated  upon  the 
inner  portion  of  the  orbit,  arises  from  the  inner  margin  of 
the  optic  foramen  by  the  ligament  of  Zinn,  and  from  the 
optic  sheath — it  passes  forward,  becomes  tendinous,  and  is 
inserted  into  the  inner  surface  of  the  sclerotica  near  the 
cornea. 

Ftcndion, — ^To  roll  the  eye  inward. 

The  obliquus  superior,  (or  trocMeator,)  situated  at  the 
upper  and  inner  part  of  the  orbit,  is  a  long  and  slender 
muscle,  arising  by  a  small  tendon  from  the  inner  margin  of 
the  optic  foramen,  and  from  the  sheath  of  the  optic  nerve; 
it  proceeds  forward  and  upward,  along  the  os-planum  to  the 
internal  angular  process  of  the  frontal  bone,  beneath  and 
rather  behind' which,  this  muscle  forms  a  round  tendon 
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whicli  passes  through  a  cartilaginous  pully  at  this  place, 
and  is  then  reflected  backward  beneath  the  superior  rec- 
tus, to  be  inserted  into  the  outer  part  of  the  sclerotica,  about 
half  way  between  the  cornea  and  entrance  of  the  optic 
nerve.  The  fourth  nerve  occupies  its  upper  surface,  the 
nasal  nerve  and  ophthalmic  artery  are  on  its  lower  sur- 
face. 

The  pully  of  this  muscle  is  attached  by  a  movable  liga- 
ment to  the  bone,  and  is  lined  by  synovial  membrane, 
which  admits  of  free  play. 

Function. — To  roll  the  eye  obliquely  downward  and 
outward. 

Ohliquus  inferior y  situated  at  the  anterior  and  inferior  part 
of  the  orbit,  is  a  thin  and  flat  muscle,  and  arises  from  the 
orbital  plate  of  the  superior  maxillary  bone,  above  the 
infra-orbital  foramen,  and  outside  of  the  lachrymal  groove : 
it  passes  obliquely  outward  and  backward,'  beneath  the 
inferior  rectus,  and  is  inserted  into  the  outer  and  posterior 
part  of  the  sclerotic. 

Function, — To  roll  the  eye  downward  and  inward. 

Levator  palpebrce  superioriSj  situated  along  the  roof  of 
the  orbit,  is  a  long,  flat,  and  triangular  muscle,  arising 
from  the  superior  margin  of  the  optic  foramen,  by  tendi- 
nous fibres,  and  passes  foward  to  be  inserted  into  the  upper 
border  of  the  superior  tarsal  cartilage. 

Function. — To  raise  the  upper  eyelid.  The  lower  surface 
of  this  muscle  has  a  branch  of  the  third  nerve  supplying  it ; 
•while  the  frontal  branch  of  the  ophthalmic  is  upon  the 
tipper  surface 

Tensor  tarsi,  a  small  muscle  situated  at  the  inner  can- 
thus  of  the  eye,  and  discovered  by  Dr.  Horner.  It  arises 
from  the  "posterior  superior  part  of  the  os-unguis,  and 
advancing  three  lines,  it  bifurcates — one  bifurcation  is  in- 
serted  along  the  upper  lachrymal  duct,  and  terminates  at 
its  junction,  or  near  it;"  the  other  has  the  same  insertion 
upon  the  lower  lachrymal  duct.  The  caruncula  lachry- 
malis  is  in  the  angle  of  the  bifurcation.  At  the  inner 
canthus  this  muscle  is  connected  to  the  orbicularis  pafpe- 
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brarum,  and  its  nasal  portion  is  described  as  adhering 
closely  to  the  lachrymal  sac. 

Function. — According  to  Horner,  it  dilates  the  lach- 
rymal sac,  thus  producing  a  vacuum  by  which,  through 
atmospheric  pressure,  the  tears  are  constantly  propelled 
into  it.  Another  use  is  also  assigned  it,  i  e.,  of  keeping 
the  eyelids  in  contact  with  the  ball. 

Fascia  of  Muadea. — The  muscles  of  the  orbit  are  sur* 
rounded  by  a  distinct  fascia,  called  the  ocular  fascia^  which 
separates  them  from  the  ball  of  the  eye.  It  is  loose  upon 
the  ball^  and  represented  by  Mr.  Ferrall  as  having  six 
openings  for  the  passage  of  the,  tendons  of  the  several 
muscles,  which  play  through  it  as  so  many  pulleys.  Its 
use  is  supposed  to  be  to  protect  the  ball  of  the  eye  from 
the  action  of  the  muscles,  and  to  connect  and  retain  all 
these  muscles  in  their  proper  relations. 

Combined  action  of  Muscles. — When  the  recti  muscles  act 
in  pairs,  the  eye  is  rolled  in  the  diagonal  of  their  action, 
as  upward  and  inward,  downward  and  inward,  upward 
and  outward,  downward  and  outward.  The  two  oblique, 
acting  conjointly,  draw  the  eye  forward. 

THE  NERVES  OF  THE  MUSCLES  OF  THE  STE.  (Fig.  101.) 

These  comprise  the  third,  fourth,  and  sixth,  which  are 
motor  nerves,  with  the  first  or  ophthalmic  division  of  the 
fifth,  which  is  a  nerve  of  sensation. 

These  nerves,  entering  the  orbit  through  the  foramen 
lacerum  superius,  as  described  under  the  head  of  cerebral 
nerves,  are  distributed  as  follows :  The  third  pair^  or  wo- 
tores  ocidorum^  divides  into  a  superior  and  inferior  branch. 
The  superior  is  the  smaller  of  the  two,  and,  going  between 
the  two  heads  of  the  rectus  externus  muscle,  over  the  optic 
and  nasal  nerves,  is  distributed  to  the  redtis  superior,  and 
levator  palpebrce  muscle.  The  inferior  or  larger  branch 
passes  to  the  outside  and  below  the  optic  nerve,  then  sep- 
arating into  three  branches,  is  distributed  to  the  inferior 
rectus,  the  rectus  internus,  and  inferior  oblique  muscle. 
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The  branch  to  this  latter  muscle  sends  a  twig  to  the 
ophthalmic  ganglion* 

The  fourth  pair  (nervi  pathetici  or  irocMeareSy  Fig.  16,) 
proceed  above  the  superior  rectus  and  levator  palpebrsB, 
obliquely  inward  and  forward,  and  go  to  supply  the  supe- 
rior ojblique  muscle. 

The  sixth  pair y  (motores  extemi  or  abducerUes,)  after  pass- 
ing between  the  two  heads  of  the  rectus  externus,  proceed 
outward  and  forward,  and  are  distributed  solely  on  the 
ocular  surface  of  this  same  muscle. 

The  fifth  pair,  (nervi  trigeminiy)  the  ophthalmic  division^ 
(Fig.  T4,)  is  the  smallest.  It  proceeds  from  the  superior 
angle  of  the  Gasserian  ganglion,  about  an  inch  in  length, 
runs  through  the  cavernous  sinus,  and  here  passes  above 
the  sixth  and  below  the  third  and  fourth  nerves,  receiving 
in  this  sinus  some  filaments  from  the  sympathetia  It  has 
a  sheath  of  dura-mater,  and  on  reaching  the  orbit  divides 
into  three  branches,  1.  The  lachrymal;  2.  The  franial;  3. 
The  nasal. 

The  lachrymxil  proceeds  outward  and  forward  above  the 
rectus  externus  to  the  lachrymal  gland,  and  is  the  small- 
est of  the  three  branches.  It  accompanies  the  lachrymal  • 
artery,  and  as  it  approaches  the  gland  it  divides  into  two 
filaments,  one  of  which  passes  through  the  malar  bone  and 
connects  with  the  facial  nerve;  the  other  passes  through 
the  spheno-maxillary  fissure  and  connects  with  the  supe- 
rior maxillary  nerve.  Its  terminating  branches  are  spent 
upon  the  lachrymal  gland^  tunica  conjunctiva  and  upper 
eyelid. 

The  frontal  branch  is  the  largest  of  the  three,  and  pro- 
ceeds forward  above  the  muscles  of  the  orbit,  between  them 
and  the  periosteum,  and  on  approaching  the  superior  orbi- 
tary  margin  divides  into  an  internal  and  external  branch. 
The  internal  or  supra-trochlear  nerve  passes  above  the  troch- 
lea of  the  superior  oblique  muscle,  connects  with  the  nasal 
nerve,  and  is  distributed,  after  passing  over  the  inner  mar- 
gin yf  the  orbit,  to  the  corrugator  supercilii,  occipito-fron- 
talis  and  orbicularis  palpebrarum  muscles. 
23 
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The  external  or  proper  frontal  branch,  called  also  supra" 
orbital,  ascends  on  the  forehead  through  the  supra-orbital 
notch  or  foramen,  and  divides  into  numerous  filaments 
supplying  the  muscles  and  scalp  in  this  region,  and  com- 
municating with  its  fellow  of  the  opposite  side  and  with 
the  facial  and  occipital  nerves. 

The  nasal  branch  separates  from  the  ophthalmic  in  the 
cavernous  sinus,  and  entering  the  orbit  between  the  two 
heads  of  the  external  rectus,  proceeds  inward  and  forward 
along  the  inner  surface  of  the  orbit,  below  the  superior 
oblique  muscle,  to  the  anterior  aethmoidal  foramen,  through 
which  it  passes  into  the  cranium  upon  the  cribriform  plate 
of  the  aethmoid  bone,  and  then  descends  through  this  plate 
by  the  side  of  the  crista  galli,  into  the  nose,  where  it  is 
distributed  upon  the  septum  and  posterior  surface  of  the 
nasal  bones,  as  far  as  the  tip  of  the  nose. 

The  nasal  nerve  gives  off,  in  its  course,  a  branch  which 
goes  on  the  outer  side  of  the  optic  nerve,  to  the  ophthalmic 
ganglion ;  also  two  other  branches,  termed  ciliary  nerves, 
which  do  not  connect  with  the  ganglion,  but  go  directly 
into  the  ball  of  the  eye,  through  the  sclerotica,  along  with 
the  rest  of  the  ciliary  nerves.  It  also  sends  off  the  in/ra 
trochlear  branch,  which  passes  below  the  pulley  of  the 
superior  oblique,  supplying  the  lachrymal  ducts,  sac,  and 
caruncula  lachrymalis — communicates  with  the  superior 
trochlear  nerve,  and  is  finally  distributed  to  the  side  and 
dorsum  of  the  nose. 

The  Function  of  all  these  branches  of  the  ophthalmic,  is 
to  give  common  sensibility,  or  general  feeling  to  all  the 
parts  to  which  they  are  distributed. 

The  superior  and  inferior  maoci1lai*y  nerves,  forming  the 
second  and  third  divisions  of  the  fifth,  will  be  found  de- 
scribed under  the  head  of  nerves  of  the  passive  and  active 
organs  of  mastication,  which  see.  The  arteries  supplying 
the  muscles  come  from  the  ophthalmic. 

The  eyebrows  (supercUia)  form  the  upper  boundary  of 
the  orbit,  and  consist  of  a  quantity  of  sub-cutaneous  cellu- 
lar and  adipose  structure,  with  the  corrugatores  supercilii 
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muscles,  and  muscular  fibres  of  the  occipito-frontales  and 
orbiculares  palpebrarum.  The  hairs  are  arranged  in  two 
rows,  the  superior  inclining  downward  and  outward,  the 
inferior  upward  and  outward.  Both  rows  converge  in  the 
middle,  so  as  to  cause  a  fullness  and  regular  prominence. 

Tihe function  of  the  eye-brow  is  to  shade  the  eye  from 
too  strong  light,  and  to  shield  it  from  particles  of  dust, 
and  from  the  perspiration. 

The  eyebrow  can  be  elevated  by  the  occipito  frontalis, 
depressed  by  the  orbicularis  palpebrarum,  and  drawn  to- 
wards the  nose  by  the  corrugator  supercilii. 

Bloodr^esaeU  of  the  eyebrows. — The  arteries  come  from 
the  ophthalmic  and  temporal.  The  veins  have  correspond- 
ing names  with  the  arteries  and  discharge  into  the  cavern- 
ous sinus. 

Nerves  of  the  eyebrows. — These  come  from  the  ophthalmic 
.branch  of  the  fifth  pair  and  the  facial. 

The  eyelids  {palpebrce)  form  two  movable  curtains^  sit- 
uated in  front  of  the  eye,  and. adapted  to  protect  this  organ 
from  injury.  The  eyelid  in  man  consists  of  two  por- 
tions, a  superior  and  an  inferior  lid;  while  in  some  animals 
there  is  a  third.  When  the  lids  are  open,  the  points  of 
connection  at  their  inner  and  outer  extremities  are  called 
canthiy  angles^  or  commissures. 

The  internal  canthus  presents  a  triangular  space  called 
the  locus  lachrymalisj  which  encloses  a  little  body,  the 
carunctda  lachrymalis.  On  the  free  margin  of  each  lid,  at 
the  inner  extremity,  and  a  little  to  the  outside  of  the  car- 
uncle, is  seen  an  eminence  called  the  lachrymal  papilla  or 
tubercle.  In  each  of  these  papillaa,  at  the  apex,  is  seen  a 
small  opening,  the  punctum  lachrymale^  which  is  the  com- 
mencement of  the  lachrymal  canals,  conducting  the  tears 
to  the  lachrymal  sac. 

The  structure  of  each  eyelid  consists  of  the  integument, 
muscle,  tarsal  cartilage,  tunica  conjunctiva  and  Meibomian 
glands. 

The  integument  is  thin,  delicate,  loose,  and  remarkable 
for  the  entire  absence  of  fat,  which  would,  in  this  situation, 
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be  extremely  inconvenient.  The  muscle,  called  orbicularis 
palpebrarum,  has  been  already  described  as  a  broad,  ellip* 
tical  sheet  of  pale  semi-circular  fibres,  covering  each  tar- 
sus and  connected  at  each  canthus,  by  whose  action  the 
lids  are  closed. 

The  tarsal  cartilages  are  thin,  elastic  plates  of  fibre  car- 
tilage, which  support  and  preserve  the  form  of  the  eyelids. 
The  one  belonging  to  the  upper  lid  is  semi-lunar,  broad  in 
the  middle  and  tapering  at  either  extremity.  It  lies  be- 
tween the  orbicular!  and  levator  palpebraB  muscles.  Its 
lower  border  or  free  margin  is  thick.  Its  upper  or  orbital 
edge  is  thin,  for  the  attachment  of  the  levator  palpebree 
and  broad  ligament  of  the  tarsus,  which  fixes  the  cartilage 
to  the  base  of  the  orbit.  This  fibrous  ligament  is  continu- 
ous with  the  periosteum  at  the  base  of  the  orbit.  It  is 
thicker  at  the  outer  than  at  the  inner  portion  of  the  lid.  It 
attaches  the  extremity  of  this  lid  to  the  outer  canthus,  and, 
extends  to  the  lower  lid,  which  it  supports  and  connects  in 
a  similar  manner ;  at  the  inner  canthus  the  tendo  oculi 
serves  to  fix  the  tarsi  at  this  point.  The  tarsal  cartilage  of 
the  lower  lid  is  much  narrower  than  that  of  the  superior. 
The  free  margins  of  both  lids  are  furnished  with  strong, 
stiff,  and  curved  hairs,  arranged  in  triple,  sometimes  quad- 
ruple rows,  and  called  cilice.  Those  of  the  upper  lid  are 
longer  and  stronger  than  the  lower,  and  curve  upward. 
Those  in  the  lower  curve  downward,  so  that  when  the  lids 
are  closed,  they  cannot  interfere  with  each  other,  as  they 
only  touch  at  their  convexities.  The  eye-lashes,  thus  ar- 
ranged, serve  to  shade  the  eye  from  the  intensity  of  light, 
and  to  guard  it  from  particles  of  dust  and  foreign  bodies. 

The  tunica  conjunctiva  forms  the  mucous  membrane  of 
the  lids  and  eye.  It  is  situated  on  the  posterior  surface  of 
the  tarsal  cartilages  which  it  lines,  and  is  then  reflected 
upon  the  ball  of  the  eye,  forming  at  the  angle  of  this  re- 
flection in  the  upper  lid,  the  superior,  palpebral  sinuSy  and 
in  the  lower  the  inferior  palpebral  sinus.  On  the  eye  it 
covers  about  the  anterior  third,  being  connected  by  cellular 
tissue,  which  is  loose  till  it  reaches  the  cornea.    It  is  traced 
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over  the  cornea  with  difficulty,  so  much  so  that  its  exist- 
ence here  is  denied  hy  some.  From  the  lids  it  ia  contina- 
ous  with  the  akin  in  one  direction,  and  in  another  lining 
the  Meibomian  follicles,  excretory  ducts  of  the  lachrymal 
gland,  and  puncta  lachrymalia.  At  the  inner  canthus  of 
the  eye  it  forms  a  semi-lunar  fold,  called  plica  aemUunarie, 
which  represents  the  m&nbrana  mcHtans  of  quadrupeds, 
or  the  third  eyelid  of  birds.  This  fold  has  a  thin  fibro- 
cartilaginous plate,  and  is  very  vascular. 

Carvncula  lachrymcdis. — This  is  a  small  projection  of  a 
hrigbt  red  color  in  health,  but  pale  and  flaccid  in  disease, 
situated  at  the  inner  canthus,  between  the  lachrymal  ducts 
and  within  the  lacus  lachrymalia.  Its  structure  consists  of 
an  assemblage  of  minute  follicles  surrounded  by  a  dense 
fibro-cartilaginous  tissue;  it  furnishes  the  whitish  secre- 
tion so  often  seen  at  the  inner  canthus. 

Meibomian  glands,  (Fig.  103.) — These  are  situated  on  the 
posterior  surface  of  the  lida,  covered  by  the  tunica  conjunc- 
tiva,  and  imbedded  in  groovea  of  Fio.  103. 

the  tarsal  cartilagea.  They  i 
seen  as  strings  of  long  parallel 
ducts,  of  a  pale  yellow — about 
thirty  in  number  to  the  upper  J| 
lid,  and  not  quite  so  many  to  the  1 
lower,  opening  on  the  margin  of  * 
each  lid,  by  a  row  of  minute  ori- 
fices, behind  the  cilia.  These  are 
visible  with  a  lens.  Each  Meibomian  gland  is  simply 
an  inflection  of  the  mucous  membrane,  forming  a  follicle 
which  is  extended  into  a  long  and  tortuoua  tube,  having 
a  ccecal  termination  surrounded  by  numerous  small  and 
clustered  follicles  which  open  into  it,  and  constitute  so 
many  ofiaets,  or  coecal  diverticula. 

Fundioa. — To  secrete  an  unctuous  fluid  which  lubricates 
the  margins  of  the  lids,  and  prevents  their  adhesion,  which 

Fig.  103  reproBcnti  the  Heibomian  gl&ndi.  ]  Meibomian  glandi  m  (tea 
00  the  inner  lide  of  the  Udi.  3  Eotruice  to  puDcta  lachrjualu.  3  Callli^ 
col*  lacbrjnulii. 
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Fio.  104. 


sometimes  occurs  when  tliis  secretion  becomes  glutinous 
from  disease. 

Blood^vessda. — The  eyelids  are  supplied  with  arteries  by 
the  palpebral  branches  from  the  ophthalmic^  internally, 
and  by  the  facial,  transverse  facial,  and  infra  orbital,  ex- 
ternally and  inferiorly.  The  nerves  come  from  the  fifth 
and  the  faciaL 

Lachrymal  Apparatus, — ^This  apparatus  (Fig.  104)  consists 
of  a  variety  of  parts— ^rfi<,  of  a  gland  to  secrete  the  tears ; 

second,'  tvbes  to  carry 
the  tears  to  the  eye; 
third,  puncta  lachry* 
malia  and  lachrymal 
ductSy  to  carry  this 
fluid  from  the  eye  into 
fourth,  the  lachrymal 
sac,  whence  it  reaches 
the  nose  by  fifth,  the 
nasal  duct.  The  lack- 
rymal  belongs  to  the 
conglomerate  division 
of  glands,  and  is  sibik- 
ated  at  the  upper  and 
outer  angle  of  the  or- 
bit, occupying  the  lachrymal  fossa  in  the  orbital  plate  of 
the  frontal  bone. 

This  gland  is  of  a  pale  reddish  color,  consisting  of  two 
lobes,  a  superior  or  orbital,  and  an  inferior  or  palpebral, 
having  a  covering  of  cellular  structure.  The  orbital  is  the 
larger  portion,  being  about  three  quarters  of  an  inch  in 
length,  and  half  an  inch  in  breadth.  Its  upper  portion  is 
convex,  and  in  relation  with  the  periosteum  of  the  orbit ; 
its  lower  is  concave,  and  in  relation  with  the  superior  and 

Fio.  104  represents  the  Lachrymal  Apparatus,  c  Tarsal  cartilage  of  the 
upper  lid.  b  Tarsal  cartilage  of  the  lower  lid,  and  the  opeoiog  along  the  iiiar> 
giDS  are  those  of  the  Meibomian  glands,  e  Caruncula  lachrymalis.  d  Lachry- 
mal gland,  e  Puncta  lachrymalia.  //  Lachrymal  ducts,  g  Lachrymal  sac 
k  Nasal  duct  i  Where  it  terminates  in  the  inferior  meatus  of  the  nose,  j 
Inferior  turbinated  bone. 
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external  rectus  muscle.  The  palpebral  portion  is  smaller, 
has  a  more  dense  capsule,  and  is  onl7  partially  separated 
from  the  orbital.  It  extends  down  as  far  as  the  orbital 
edge  of  the  cartilage  of  the  upper  lii 

The  tears,  secreted  by  this  gland,  are  conveyed  away  by 
from  six  to  twelve  excretory  ducts  which  pass,  for  a  short 
distance  and  nearly  parallel  beneath  the  conjunctiva,  to 
the  upper  margin  of  the  tarsal  cartilage,  where  they  open 
by  separate  orifices,  in  a  curved  line  on  the  inner  surface 
of  the  upper  lid. 

Fundixm, — To  secrete  the  tears  which  moisten  the  eye- 
lids and  the  eye.  The  tears  consist,  chemically,  of  water, 
and  about  one  per  cent  of  muriate  of  soda,  and  a  yellow 
extractive  matter. 

Puncta  lAu^hryrimiia^  (Fig.  104.) — ^These  are  two  small 
orifices,  situated  upon  the  papillary  eminence,  seen  at  the 
inner  extremity  of  each  ciliary  margin.  They  are  always 
open,  and  form  the  commencement  of  the  lachrymal  canals y 
which  are  one  to  each  eyelid,  proceeding  from  the  puncta. 
The  superior  is  longer  and  more  curved;  it  first  ascends, 
and  then  bends  suddenly  downward  and  inward  to  the 
sac,  entering  at  its  anterior  and  orbital  portion.  The  in- 
ferior canal,  at  first,  descends,  and  then  turns  abruptly 
inward  and  a  little  upward,  entering  the  sac  at  nearly 
the  same  point  with  the  upper  canal.  These  canals  consist 
of  dense  and  elastic  structure,  lined  by  mucous  membrane, 
and  have  the  tensor  tarsi  muscle  inserted  into  them. 

The  IcuJirymal  sac^  (Fig.  104,)  is  situated  in  the  groove 
of  the  OS  unguis,  bounded  in  front  by  the  nasal  process  of 
the  superior  maxillary  bone.  It  consists  of  mucous  mem- 
brane, covered  by  a  strong  fibrous  expansion  from  the 
tendo  oculi,  which  tendon  crosses  it  transversely  ^a  little 
above  its  centre,  and  is  an  important  point  to  bear  in  mind 
in  opening  this  sac,  for  fistula  lachrymalis.  The  tensor  tarsi 
muscle  covers  its  orbital  surface.  On  opening  this  sac,  its 
lower  portion  is  found  constricted,  and  continuous  with  the 
nasal  duct ;  at  this  point  there  is  sometimes  found  a  semi- 
lunar fold  or  valve,  separating  the  two.    The  interior  of 
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thiB  sac  is  of  a  pale  color  and  soft^  and  generall7  found  filled 
with  mucus. 

The  nasal  duct  is  continuous  with  and  leads  from  the 
sac,  downward,  backward,  and  outward,  covered  by  the 
lower  turbinated  bone,  and  opening  into  the  inferior  mea- 
tus of  the  nose  below.  It  is  a  short  canal,  about  three 
quarters  of  an  inch  in  length,  a  little  curved,  wider  at  the 
centre  than  at  either  end,  and  separated  from  the  antrum 
by  a  thin,  but  strong  bony  partition. 

Its  structure  is  fibro-mucous;  the  mucous  membrane 
continued  from  the  sac  and  lining  its  interior. 

Bloodr^essds, — The  lachrymal  gland  is  supplied  by  the 
lachrymal  branch  of  the  ophthalmic  artery,  and  the  sac  by 
the  nasal  branch  of  the  same  artery. 

The  nerves  come  from  the  lachrymal  branch  of  the  oph- 
thalmic and  orbital  branch  of  the  superior  maxillary. 

Blood  vesibels  and  Nerves  of  the  Eye  and  its  Ajjpendages. — 
These  have  been  described  in  the  examination  of  the 
several  parts  composing  the  organ  of  vision,  and  we  only 
propose  making  a  single  remark  by  way  of  refreshing  the 
memory,  as  applicable  to  the  whole. 

The  ophthalmic  artery,  from  the  internal  carotid,  and  the 
facial,  temporal,  and  infrororhital  from  the  external  carotid, 
are  the  great  sources  of  arterial  supply  to  the  apparatus  of 
sight.  The  nerves  come  from  the  second  or  optic,  the  third 
or  motor  oculi,  the  fourth  and  sixth  also  motor,  the  Jifth 
and  seventh  pair,  and  from  sympalhetic  branches.  See 
Figs.  73,  H  and  101. 

SECTION   II. 
THE  EAR. 

The  ear,  the  organ  of  hearing,  is  next  in  importance  of 
the  external  senses,  in  conveying  intelligence  to  the  mind; 
and  is  the  especial  organ  adapted  to  receive  the  impres- 
sions of  sound,  and  to  transmit  those  impressions  to  the 
sensorium. 

Just  as  we  have  seen  the  eye  to  have  special  relations  with 
light,  and  its  retina  or  nervous  expansion  to  be  sensible  to  all 
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the  varied  impreBsions  arising  from  the  different  varieties 
of  color,  and  its  optic  nerve  accurately  to  transmit  those 
impressions    to    the    hrain    or  fio.  lOS. 

mind;  so  in  the  ear  we  have  an 
organ  having  special  relation 
with  sound,  an  auditory  nerve, 
fieusible  to  all  the  impressions 
of  the  varied  sonorous  vibra- 
tions, and  a  capacity  for  con- 
ducting those  impressions  to 
the  brain,  or  common  sensori- 
nm,  where  jKrceptioa  of  their 
presence  occurs,  and  where  the 
mind  forms  an  estimate  of  their 
value.  The  ear  is  usually  di- 
vided into  three  portions,  an 
external^  middle,  and  inlemat 
portion. 

The  external  ear,  (catled  pinrm  or  auride,)  situated,  as  is 
well  known,  at  the  side  of  the  head,  and  between  the  mas- 
toid and  squamous  portions  of  the  temporal  bone,  consists 
of  the  pinna  and  external  meatus. 

The  pinna  presents  a  number  of  eminences  and  depres* 
sions,  forming  folds  and  hollows,  constituting  a  very  irregu- 
lar surface,  and  all  having  special  names  assigned  them. 
The  superior  folded  border  is  called  helix,  (nAi  a  fold.)  The 
projecting  eminence  below  this  is  the  anti-helix.  The  de- 
pression between  the  two  is  called  the  fossa  innominata. 
The  pointed  projection  looking  backward  and  overhanging 
the  meatus  as  a  valve,  is  called  the  tragus  (rpoyof,  a  goat,) 
from  having  hairs  supposed  to  resemble  the  goat.  Just 
opposite  to  this  there  is  another  eminence  called  the  atUi- 
tragiis.  The  upper  extremity  of  the  anti-helix  divides  into 
two  crura,  leaving  a  triangular  space  between  them,  called 
acaphoid  or  navicular  fossa. 

Fio.  ]05  repreienti  Ihe  exIeniBl  £ar.  a  a  Helix-  t  ft  t  Anil-helis.  e 
8c*pha  or  foiik  rnkTiculuii.  dd  Foui  iDnominala.  iTiagus.  /Anlilrasiu. 
g  Lobulnt.    k  Concbi.    i  Hcatui  aaditoriui  cslcnius. 
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All  the  depressions  and  furrows  of  tlie  pinna^  converge 
to  a  large,  central,  funnel-shaped  cavity,  the  concka, 
which  leads  obliquely  downward  and  forward  to  the  md- 
dtua  auditoriua  extemuB.  The  soft  and  pendulous  portion 
of  the  pinna,  at  its  lowermost  part,  is  named  the  Iclbvlvs. 

The  structure  of  the  pinna  consists  of  integument,  fbro- 
cartilage^  muscles,  and  ligaments. 

The  integument  is  remarkable  for  its  strong  adhesion  to 
the  cartilage,  and  for  its  thinness  and  transparency.  The 
folding  of  the  skin  enclosing  fat  constitutes  the  lobule. 
The  skin  is  supplied  with  numerous  sebaceous  follicles, 
which  are  most  abundant  in  the  concha  and  scaphoid  fossa. 

The  JUmhcartHage  gives  the  shape  to  the  auricle,  forms 
the  framework  of  its  support,  and  is  the  source  of  its  elas- 
ticity and  pliability.  It  presents  very  nearly  the  same 
eminences  and  depressions  as  those  already  described.  The 
lobule  is  without  the  cartilage.  This  cartilage  is  covered 
with  perichondrium,  which  becomes  weak  and  brittle  on 
being  removed.  The  tragus  is  separated  from  the  helix  by 
fibrous  tissue,  and  presents  a  deep  fissure.  A  considerable 
fissure  separates  the  termination  of  the  helix  and  anti- 
helix  from  the  concha. 

The  muscles  of  the  external  ear  consist  of  those  which 
attach  it  to  the  head,  and  of  those  passing  from  one  car* 
tilage  to  the  other.  The  first  division  comprises  three 
muscles,  the  superior  or  aitoUens  aurem,  the  antervor  or 
attrah&ns  aurem^  and  the  posterior  or  retrahens  aurem, 
(t'ig.  82.) 

The  attoUens  aurem  is  a  triangular  muscle,  the  largest  of 
the  three,  and  arises,  broad  and  tendinous,  from  the  cra- 
nial aponeurosis  above  the  ear ;  it  descends,  becomes  fleshy, 
and  is  inserted  into  the  upper  and  anterior  part  of  the 
concha. 

Function, — To  raise  the  external  ear,  and  deepen  the 
meatus. 

Anterior  auris,  also  triangular,  arises  from  the  posterior 
part  of  the  zygomatic  process  and  cranial  aponeurosis,  and 
is  inserted  into  the  anterior  part  of  the  helix. 
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Function, — To  bring  the  ear  forward.  This  muscle  rests 
upon  the  temporal  vessels,  nerves,  and  fascia. 

Posterior  auriSy  arises  from  the  mastoid  process  by  two 
or  three  fasciculi,  and  is  inserted  into  the  back  part  of  the 
concha.  Function. — To  draw  the  ear  backward  and  en- 
large the  meatus. 

The  proper  or  intrinsic  muscles  of  the  external  ear  re- 
ceive their  names  from  the  prominences  to  which  they  are 
attached,  as  the  major  hdidSy  minor  hdidSy  tragicuSy  antir 
trofficusy  transversus  auriadce. 

Major  hdicis  is  a  small  band  of  muscular  fibres  lying 
upon  the  superior  border  of  the  helix. 

Minor  hdicis  is  below  the  last,  and  posterior  upon  the 
helix,  at  its  commencement  in  the  concha. 

The  IVagicus  covers  the  cartilage  of  the  tragus. 

The  Anti-tragicus  reaches  from  the  anti-tragus  to  the 
posterior  part  of  anti-helix. 

IVansversiis  auriculcey  situated  on  the  posterior  surface  of 
the  pinna,  ^extends  transversely  from  the  concha  to  the 
helix.  These  muscles  are  very  feeble  in  man,  and  scarcely 
to  be  recognized;  but  in  most  quadrupeds  they  are  well 
developed,  and  capable  of  altering,  with  ease  and  rapidity, 
the  form  and  direction  of  the  auricle. 

Meattis  auditorius  extemus  is  a  tube  extending  from  the 
lower  part  of  the  concha,  inward  to  the  membrana  tym- 
pani.  It  is  about  an  inch  and  a  quarter  in  length,  and 
has  its  external  half  cartilaginous — the  remainder  osseous. 
Its  directum  is  curved,  leading  first  forward  and  upward, 
then  backward;  and  by  pulling  the  ear  backward  and 
upward,  the  canal  can  be  straightened,  and  the  membrana 
tympani  seen.  The  upper  and  posterior  part  of  the  meatus 
consists  of  dense  fibro-cellular  tissue,  extending  from  the 
concha  to  the  osseous  part  of  the  canal.  The  osseous  por- 
tion of  the  meatus  in  the  child  is  simply  a  bony  ring,  and 
is  much  shorter.  In  the  adult,  it  forms  the  anterior  and 
inferior  walls  of  the  meatus  externus,  and  also  an  investing 
sheath  to  the  styloid  process,  being  separated  from  the 
glenoid  cavity,  by  the  fissure  of  Glasser. 
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The  external  opening  of  the  meatus  is  of  oval  form ;  of 
variable  size^  and  often,  in  old  people,  containing  coarse 
hairs,  which  prevent  the  entrance  of  insects  and  foreign 
bodies. 

The  meatus  is  lined  by  the  skin  continued  from  the 
auricle — it  becomes,  however,  very  thin,  vascular,  and  sen- 
sitive, and  set  with  delicate  hairs.  Beneath  it  are  seen 
numerous  follicles,  which  appear  upon  its  surface  by  many 
orifices,  and  are  called  ceruminous  glands.  These  glands 
are  little  oval  bodies,  of  a  pale  yellow,  having  a  tortuous 
ccecal  tube ;  they  secrete  the  cerumen  or  wax  of  the  ear. 

This  secretion  is  a  viscid  matter,  intensely  bitter,  at  first 
soft,  but  soon  becoming  solid,  and  designed  to  defend  the 
meatus  from  foreign  intrusion. 

The  ligaments  of  the  pinna  are  the  anterior,  which  con- 
nects the  tragus  and  anterior  part  of  the  helix  to  the  root 
of  the  zygoma;  and  the  posteriory  connecting  the  concha  to 
the  mastoid  process.  Some  fibres,  extending  from  one  em- 
inence to  another,  are  also  spoken  of  as  ligaments. 

The  Arteriea  of  the  external  ear  come  from  the  posterior 
auricular  of  the  external  carotid,  and  the  anterior  auricu- 
lar of  the  temporal. 

The  Nerves  are  supplied  by  auricular  branches  from  the 
cervical  plexus,  and  the  fifth.  At  the  anti-tragus  a  branch 
perforates  the  meatus,  and  is  distributed  upon  the  inner 
surface  of  the  concha. 

Middle  Ear^  ai^  Tympanum. — Dissection, — ^Remove  the 
membrana  tympani,  or  cut  away  the  anterior  part  of  the 
base  of  the  petrous  portion  of  the  temporal  bone,  and  the 
tympanum  will  be  exposed.  The  tympanum  (tympanum^  a 
drum)  is  a  small  cavity  of  irregular  form,  situated  between 
the  meatus  externus  and  the  labyrinth  or  internal  ear, 
having  the  mastoid  portion  of  the  temporal  bone  behind,  ' 
and  communicating,  in  front,  with  the  Eustachian  tube. 

Its  external  boundary  is  the  m^rr^ana  tympani,  or  drum 
of  the  ear.  This  membrane,  situated  at  the  bottom  of  the 
meatus,  is  of  a  circular  form,  and  directed  obliquely  down- 
ward and  inward,  in  such  way  that  the  inferior  wall  is 
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longer  than  the  superior.  Ita  circumference  is  fitted  like 
a  watch-glaBS  into  the  circular  furrow  in  the  base  of 
the  meatus,  in  the  adult,  and  into  the  tjmpanic  ring  of 
the  foetus.  It 
is  a  thin,  semi- 
transparent, 
dry,  parch- 
ment-like mem- 
brane, and  con- 
sists of  three 
■layers,  an  ex- 
ternal or  cuta- 
neous, already 
described,  a 
middle,  or  fi- 
brous, and  an 
internal  or  mu- 
cous. 

The  middle  layer  forms  the  membrane  proper  of  the 
the  drum,  and  gives  the  form  and  strength  to  this  septum 
between  the  meatus  and  tympanum.  It  is  fibrous,  and  the 
fibres  are  seen  radiating  from  the  circumference  to  the 
centre,  where  the  malleus  is  attached.  Mr.  E.  Home,  from 
the  examination  of  this  membrane  in  an  elephant,  was  led 
to  regard  its  structure  as  muscular,  which  opinion,  how- 
ever, is  not  generally  adopted.  .  The  internal  layer  is  the 
oontinuation  of  the  mucous  membrane  from  the  pharyns 
into  the  Eustachian  tube  and  the  cavity  of  the  tympanum. 
The  membrana  tympani  is  capable  of  injection  and  presents 
B  beautiful  arrangement  of  radiated  and  delicate  vessels. 
It  is  formed  for  vibrating,  and  its/unciton  is  to  receive  the 
sonorous  undulations  from  the  air,  and  transmit  them  to  the 
chain  of  little  hones,  in  the  tympanum,  connected  with  it. 

The  internal  boundary  of  the  tympanum  presents  a  bony 

Fio.  106  reprewnt*  the  eilernal,  middle,  and  iutemal  Ear.  a  Gxlernil 
ear.  h  Meatui  auditorius  externuB.  e  Membrana  ^mpani.  d  Malleut.  i 
locu*.  /  Ca>it7  of  lh«  tjaipanum.  g  Slap««.  k  Semi-clrcutar  canali.  1 
Auditory  nerre.   j  Cochlea,    k  Eustachian  tube. 
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projection  called  the  promoTdory,  above  this  projection  is 
the/orawew  ovale  or  fenestra  ovdlis,  below  it  is  the  foramen 
rotundum  or  fenestra  coddece. 

The  fenestra  ovalis  is  situated  directly  opposite  the  mem- 
brana  tympani,  is  of  an  oval  shape,  and  leads  into  the  yes- 
tibule.  In  the  living  subject  it  is  closed  by  a  membrane  to 
which  the  base  of  the  stapes  is  attached.  This  membrane, 
like  the  tympanic,  consists  also  of  three  layers,  the  lining 
of  the  tympanum,  the  lining  of  the  vestibule,  and  its  proper 
and  intermediate  layer  of  fibrous  tissue. 

The  foramen  rotundum  leads  into  the  cochlea,  and  is 
closed  by  a  similar  membrane. 

The  promontory  corresponds  to  the  first  turn  of  the 
oochlea,  and  has  upon  its  surface  three  grooves,  which 
converge  into  a  common  canal,  opening  on  the  inferior  sur- 
face of  the  petrous  bone,  between  the  foramen  caroticum  and 
foramen  lacerum  posticum^  containing  a  branch  of  the  glosso- 
pharyngeal, called  Jacdbson's  nerve. 

Posterior  to  the  fenestra  ovalis  is  a  hoUow  process  called 
the  pyramid^  containing  the  small  stapedius  muscle. 

The  anterior  wall  contains  the  opening  of  the  Eustachian 
tube.  This  tube  is  a  very  important  structure,  and  is  sU- 
uated  between  the  tympanum  and  the  pharynx.  It  is  from 
an  inch  and  a  half  to  two  inches  in  length,  passing  from 
the  cavity  of  the  tympanum,  forward,  downward  and  in- 
ward, to  the  posterior  nares,  above  the  velum  palati,  above 
and  behind  the  lower  meatus  of  the  nose,  and  on  a  level 
with  the  inferior  turbinated  bone,  opening  on  the  sides  of 
the  pharynx,  in  a  large,  trumpet-like  orifice,  sufficient  to 
admit  the  end  of  the  little  finger. 

The  sbnicture  of  this  tube  consists  of  hone^  cartUcLge^ 
fibrous  and  mtioov^  tissues. 

The  bony  portion,  about  seven  lines  in  length,  is  situated 
in  the  angle  between  the  squamous  and  petrous  bones,  and 
connected  with  the  tympanum.  It  is  attached  to  the  groove 
between  the  spinous  process  of  the  sphenoid  and  petrous 
bones,  leading  to  the  root  of  the  internal  pterygoid  process 
Its  internal  or  pharyngeal  portion  is  cartilaginous.    The 
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outer  wall  is  composed  partly  of  cartilage  and  partly  of 
fibrous  tissue,  covered  by  the  tensor  palati  muscle.  This 
tube,  where  it  opens  into  the  pharynx,  is  thick,  and  pre- 
sents a  division  into  two  angles,  the  anterior  being  con- 
nected by  fibrous  tissue  to  the  root  of  the  internal  ptery- 
goid plate ;  the  posterior  thick,  prominent,  and  admitting 
of  motion.  Its  mucous  tissue  forms  the  internal  lining, 
and  is  continuous  with  that  of  the  pharynx,  and  also  with 
that  of  the  tympanum.* 

Functum.— To  give  passage  to  the  air  into  the  tympanum, 
and  to  conduct  the  secretions  from  the  tympanum  to  the 
fauces.  Obstructions  in  this  tube,  from  inflammation  and 
other  causes,  are  frequent  sources  of  deafness.  Above  the 
Eustachian  tube,  and  separated  by  a  thin  osseous  plate,  is  a 
canal  for  the  attachment  of  the  tensor  tympani  muscle. 

The  posterior  waUy  at  its  upper  part,  has  an  opening  lead- 
ing into  the  mastoid  cells,  which,  like  the  tympanum,  are 
found  to  contain  air,  and  are  lined  with  mucous  membrane. 
Beneath  this  mastoid  orifice  is  a  small  opening  from  the 
aqueduct  of  Fallopius,  transmitting  the  chorda  tympani 
nerve. 

The  superior  wall  presents  a  depression  for  the  head  of 
the  malleus,  and  the  body  and  short  leg  of  the  incus,  It  is 
spongy,  and  has  some  small  vessels  passing  through  it  to 
the  dura  mater. 

The  inferior  wall  is  rough  and  narrow,  formed  by  the 
auditory  and  vaginal  processes.  It  has  a  small  opening 
which  gives  exit  to  the  chorda  tympani  nerve  from  the 
cavity  of  the  tympanum. 

The  tympanum  contains  a  chain  of  little  bones,  the 

*MutcU$  ofEustaddan  Tube, — Joseph  Toynbee,  F.  R.  S.,  belieTes  be  baa  de- 
monstrated that  the  mouth  of  the  Eustachian  tube  is  always  closed,  except 
dttriDg  deglutition ;  and  that  the  carity  of  the  tympanum  is  always  '*  distinct 
and  isolated  from  the  outer  air/^  except  in  deglutition.  The  muscles  which 
open  this  tube,  he  says,  are  the  tensor  and  levator  palati;  and  he  further  states 
that  the  function  of  hearing  is  best  carried  on  when  the  tympanum  is  closed, 
entirely  upsetting  the  opinion  that  the  air  within  the  tympanum  must  commu- 
nicate with  the  outer  air  in  the  pharynx,  that  Tibration  may  take  place,  and 
hearing  be  produced.— ^mer.  /our.  Medietd  5ctenee,  Jpril  M.,  1853. 
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oaatcttla  audtlua,  stretching  acrosa  its  cavity  from  the  mem- 
hrana  tympani  to  the  fenestra  ovalia.  They  are  four,  the 
maUeus,  incus,  oe~orbiculare,  and  stapes,  (Fig.  107.) 

The  maUeas,  so  called  from  its  resemblance  to  a  hammer, 
is  the  first  in  order  hehind  the  membraoa  tympani,  and  is 
connected  with  it  It  conBiets  of  ahead,  neck, 
I  handle,  a  long  and-  short  process.  The  head 
is  situated  in  the  depression  on  the  upper  part 
of  the  tympanum,  and  is  smooth  and  round 
above,  and  concave  below  for  articulating  with 
the  incuB.  Below  the  head  is  the  constricted 
I  portion  called  the  neck — Trom  this  the  long  and 
I  short  processes  arise.  The  long  one  called  the 
I  jxi-ocessus  gracilis  or  process  of  Rau,  is  a  slender 
1  thorn-like  process,  proceeding  from  the  ante- 
I  rior  part  of  the  neck.  It  enters  the  Glasserian 
fissure,  and  gives  attachment  to  the  laxaior  tympani  mus- 
cle, wliich  is  thought  to  be  piore  properly  a  ligament.  The 
short  process  is  external,  and  rests  against  the  upper  part 
of  the  raembrana  tympani.  The  handle  (manubrium)  de- 
scends almost  vertically  from  the  neck,  as  low  as  the  centre 
of  the  membrana  tympani,  to  the  radiating  fibres  of  which 
it  is  strongly  attached, 

The  incus,  (or  anvil,)  Fig.  107,  is  posterior  to  the  mal- 
leus, and  has  been,  not  inaptly,  compared  to  a  bicuspid 
tooth.  It  consists  of  a  body  and  two  crura.  The  body  re- 
ceives the  bead  of  the  malleus,  and  lies  in  the  depression  of 
the  tympanum.  The  superior  or  short  crus  proceeds  horizon- 
tally backward  and  is  found  in  the  opening  of  tlie  mastoid 
cells.  The  inferior  or  long  crus  "descends  vertically  into 
the  cavity  of  tbe  tympanum,  having  the  chorda  ty^npani 
between  it  and  the  handle  of  the  malleus,  and  terminatea 
in  a  hook-like  process,  which  has  on  its  extremity  a  small 
round  tubercle,  the  os-orbiculare. 

The  Stapes,  (Fig.  107,)  so  called  from  its  resembling  a 
stirrup-iron,  is  situated  between  the  fenestra  ovalis,  and  the 

Fio.  107  npreaenU  the  Oaiicles  or  Little  Booes  of  Die  Ear,  sepiralelj  uul  of 
tbe  otlunl  tiie.    a  Malleiu.    b  Idciu.    c  0»-ort>iGii]tre.    i  Siap«*. 
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os-orbiculare.  It  coosists  of  a  head,  neck,  base,  and  two 
cmra.  Its  head  is  hollow  for  receiving  the  os-orbiculare. 
The  neck  gives  attachment  to  the  stapedius  muscle.  The 
base  is  a  flat,  oral-shaped  plate,  like  the  foot  of  the  stirrup, 
and  is  attached  to  the  membrana  restibuli.  The  two  crura 
or  branches  extend  between  the  neck  and  base. 

These  little  bones  are  connected  together  by  regular 
articulations,  having  synovial  membranes,  and  capsular 
ligaments ;  with  an  additional  security  of  three  other  liga- 
ments— one  going  from  the  head  of  the  malleus,  to  the 
superior  wall  of  the  tj'mpanum ;  a  second  connecting  the 
short  process  of  the  incus  with  the  mastoid  cells ;  the  third, 
a  circular  ligament,  surrounding  the  margin  of  the  fenestra 
ovalis,  and  connecting  it  with  the  base  of  the  stapes. 

Muscles  of  the  Tympanum. — Anatomists  are  not  agreed 
as  to  the  number  of  these  muscles — some  making  four, 
others  three,  and  others  two;  the  discrepancy  arising  from 
one  or  two  of  these  muscles  being  considered  as  ligaments. 
The  membrana  tympant  has  two  muscles — a  tensor  and  a 
laxalor. 

Tensor  7)/mpani  (or  internal  muscle  of  the  malleus) 
arises  from  the  Eustachian  tube,  the  spinous  process  of  the 
sphenoid  bone,  and  from  the  petrous  portion  of  the  tempo- 
raL  It  has  distinct  fleshy  fihreSj  which  are  lodged  in  the 
canal  above  the  Eustachian  tube,  and  entering  the  tympa- 
num at  its  forepart,  are  inaet-led  into  the  handle  of  the  mal- 
leus below  the  processua-gracilis.  Function. — To  draw  the 
handle  ihward,and  thus  make  tense  the  membrana  tympani. 

Jjaxator  Tympani  (or  external  muscle  of  the  malleus) 
arises  from  the  spinous  process  of  the  sphenoid  bone — goes 
through  the  glenoid  fissure,  and  is  itiserted  into  the  pro- 
cessus gracilis.  Function. — To  relax  the  membrana  tym- 
pani.   This  muscle  is  often  found  to  be  only  a  ligament. 

Iioxai&r  7)/mpdni  Minor  is  also  regarded  as  simply  a 
ligament  of  fibrous  cord,  extending  from  the  handle  of  the 
malleus,  below  the  short  process,  to  the  upper  margin  of 
the  meatoB. 

idius. — This  little  muscle,  which  has  been  also 
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thought  to  resemble  a  ligament,  arises  within  the  holloiv 
of  the  pyramid^  and  is  inserted  into  the  neck  of  the  stapes. 

Function. — By  pressing  the  base  of  the  stapes  against 
the  fenestra  ovalis,  and  thus  drawing  the  bony  chain  in- 
ward, it  has  been  supposed  to  act  as  a  tensor  upon  the 
membrana  tympani. 

Lining  Membrane  cf  Tympanum. — It  has  already  been 
stated  that  this  membrane  is  mucous,  and  continuous  with 
that  of  the  pharynx  and  Eustachian  tube ;  but  in  the  tym- 
panum it  is  much  more  delicate,  and  closely  united  to  the 
periosteum,  so  as  to  be  considered  a  fibro-mucous  mem- 
brane. It  covers  all  the  inner  walls  of  the  tympanum — is 
reflected  round  the  muscles,  nerves,  and  bones — ^lines  the 
tympanic  surfaces  of  the  membrana  tympani,  membrana 
vestibuli,  membrana  rotunda,  and  the  space  between  the 
crura  of  the  stapes,  and  is  continued  into  the  mastoid  cells. 

INTERNAL  EAR  OR  LABYRINTH. 

The  internal  ear  or  labyrinth,  so  called  from  the  intricacy 
of  its  internal  arrangement,  is  situated  on  the  inner  side 
of  the  tympanum,  and  deep  within  the  petrous  portion  of 
the  temporal  bone.  This  is  the  essential  part  of  the  organ 
of  hearing,  and  consists  of  the  vestibule^  cochlea^  and  semi- 
circular canals. 

The  vestibule  occupies  the  centre  of  the  labyrinth,  being 
situated  between  the  tympanum  and  meatus  auditorius  in- 
ternus,  having  the  cochlea  in  front,  and  the  semicircular 
canals  behind.  It  has  three  dilatations,  called  oomua  or 
ventricles;  one  superior,  one  anterior,  and  the  third  posterior. 
The  superior  receives  two  openings  of  the  semicircular 
canals,  the  posterior  the  other  openings  of  the  canals,  while 
the  anterior  opens  into  the  scala  of  the  cochlea.  The  inner 
wall  of  the  vestibule  is  cribriform  and  corresponds  to  the 
base  of  the  meatus  internus,  transmitting  some  fine  ves- 
sels, and  fibrillae  of  the  auditory  nerve.  On  the  posterior 
wall  there  is  a  foramen  called  the  aqueduct  of  the  vestibule, 
which  opens  on  the  posterior  surface  of  the  petrous  bone, 
behind  the  meatus  internus. 
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The  meatus  iniemue  has  elsewliere  been  stated  to  be  sit- 
uated on  the  posterior  cerebral  surface  of  the  petrous  bone. 
It  is  lined  by  dura  mater,  and  FiO'  108.      A 

has  a  depth  of  about  one  quarter 
of  an  inch.  Its  bottom  pre- 
sents a  cul  de  sac  or  cribriform 
plate,  divided  by  a  bony  crest 
into  two  portions,  the  superior  , 
has  a  large  opening,  the  aqueduct  1 
of  Fallopius,  for  transmitting! 
the  facial  nerve,  and  some  small  ' 
foTamiQa  which  open  into  the 
vestibula  The  lower  portio 
corresponds  to  the  base  of  the 
cocfdea,  and  is  perforated  by^ 
many  foramina;  a  part  of  this  I 
inferior  depression  has  apertures 
also  leading  into  the  vestibule.  It  is  through  the  cribri- 
form base  of  the  meatus  iaternus  that  the  labyrinth  is 
supplied  with  its  nerves  and  most  of  its  vessels.  The  an- 
terior corner  of  the  vestibule  has  a  depression  called  fovea 
hemispJierica;  and  another  above  this,  the  fovea  eiliptica. 

The  Cochlea,  so  called  from  its  resemblance  to  a  snail 
shell,  is  situated  in  the  anterior  part  of  the  petrous  bone. 
Its  form  is  conical,  its  apex  being  directed  forward,  while 
its  base  corresponds  with  the  bottom  of  the  internal  audi- 
tory meatus.  It  consists  of  a  narrowing  tube,  divided  by  a 
partition  extending  from  the  base  to  the  apex,  into  two 
tubes,  and  coiled  round  a  central  pillar.  The  tube  of  the 
cochlea  is  described  as  being  about  one  inch  and  a  half 
in  length,  one  tenth  of  an  inch  in  diameter  at  its  base,  and 

Tte.  106,  A  rapreMDti  the  LBbjrinth  pf  tbe  Ear  laid  open,  a  Forea 
eUiptic*.  b  FoTca  hemispberlea.  c  Coramon  eotrance  of  (he  poiterior  and 
superior  lemt-ckrcular  canals,  d  Openios  of  the  aquedact  of  the  Teslibule. 
t  Superior  Mmi-circulai  canal.  /  Posterior,  g  Inferior  lemi-circular  canal. 
k  Spiral  eanal  of  the  cochlea,  i  Opening  of  ,Uie  aqueduct  of  the  coelilea. 
j  Lamina  ipirali*. 

Tia.  108,  B  Cochlea  laid  open,  a  Modiolus,  b  Lamina  ipiralis.  c  Scala 
tjnpaai.    d  Scala  TMlibuli- 
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about  one*twentieih  at  its  summit  It  makes  a  spiral  coil 
of  two  turns  and  a  half  around  a  central  axis  or  modiolus, 
and  is  compared  to  a  winding  stair-case.  It  is  separated  by 
a  partition,  called  lamina  spiralis^  into  two  tubes,  named 
scaicBy  (scala,  a  stair-case.)  The  lamina  spiralis  consists  of 
^  an  osseous  and  membranous  portion.  The  osseous  forms 
the  inner  portion,  being  in  contact  with  the  modiolus,  round 
which  it  winds.  It  is  broader  at  the  base  and  gradually 
diminishes  to  the  apex,  where  it  ends  in  a  hook  called  the 
hamulus.  The  membranous  part  of  the  lamina  completes 
the  outer  portion  of  the  septum  and  is  attached  to  the  inner 
surface  of  the  tube  of  the  cochlea,  it  is  the  converse  of  the 
osseous  plate,  and  is  broader  above  than  below,  where  it 
forms  the  entire  septum. 

Both  the  osseous  and  membranous  portions  of  the  lamina 
spiralis  consist  of  two  thin  plates,  leaving  a  space,  in  which 
the  cochlear  nerves  and  vessels  are  distributed.  This 
lamina  spiralis  or  septum  of  the  tube  of  the  cochlea,  divides 
the  tube  into  the  bcoUb, 

The  ScoJUb  are  two  in  number — ^the  one  communicating 
with  the  vestibule  called  acala  veatibuli — the  other,  with 
the  tympanum,  named  the  scala  tympani.  These  scalse  are 
separated  throughout  their  whole  extent,  except  at  the 
summit  of  the  cochlea,  over  the  hamulus,  where  they  com- 
municate by  one  common  opening.  The  scala  vestibuli  is 
external  and  superior — ^while  the  scala  tympani  is  internal 
and  inferior. 

The  Modidus  constitutes  the  central  axis,  or  pillar  of  the 
cochlea,  extending  from  its  base  to  its  apex,  around  which 
both  the  tube  and  spiral  lamina  make  their  turns.  It  arises 
from  the  bottom  of  the  internal  auditory  meatus,  as  a  bony 
process,  forming  a  conical  tube  which  proceeds  horizontally 
outward,  and  contracts  as  it  reaches  the  apex.  The  base  of 
the  modiolus  is  perforated  with  foramina,  for  the  passage 
of  the  auditory  nerves.  Its  funnel-shaped  summit  is  called 
the  in/undibulumj  and  is  arched  over,  or  surmounted  by  the 
blind  apex  of  the  tube  of  the  cochlea,  named  the  cujpolcL 
The  surface  of  the  modiolus  presents  numerous  canals 
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which  open  by  foramina,  corresponding  to  similar  canals 
on  the  lamina  spiralis,  for  transmitting  the  auditory  ves- 
sels and  nerves.  One  of  these  canals,  larger  than  the  rest, 
the  ttiyidua  centralia  modioli,  passes  on  to  the  infandihnlumi 
and  conducts  the  terminal  branch  of  the  cochlear  nerve, 
and  the  arteria  centralis  modioli 

The  aqueduct  of  the  coc^a  extends  from  the  scala  of  the 
tympanum,  into  which  it  opens,  near  the  fenestra  rotunda, 
to  the  lower  surface  of  the  petrous  bone  near  the  jugular 
fossa — ^like  the  aqueduct  of  the  vestibule,  it  simply  carries 
a  vein,  and  is  closed  by  the  dura  mater. 

Semicircular  OanalSy  (Fig.  108.) — These  consist  of  three 
bony  tubes,  representing  so  many  cylinders  of  equal  diam- 
eters^ and  forming  about  three-fourths  of  a  circle.  They 
are  situated  within  the  substance  of  the  petrous  bone  be- 
hind the  vestibule,  into  which  they  open  by  five  distinct 
orifices.  Two  of  these  canals  are  perpendicular,  and  the 
third  horizontal.  They  are  the  afUerior  and  superior  rer- 
tical,  posterior  and  inferior  vertical,  and  the  horiwnial. 

The  superior  vertical  makes  a  projection  on  the  upper 
surface  of  the  petrous  bone— crosses  it  transversely,  its 
outer  extremity  opening,  by  an  ampulla,  into  the  superior 
cornu  of  the  vestibule — while  its  inner  unites  with  the 
upper  cms  of  the  posterior  vertical,  forming  a  common 
tube,  which  enters,  by  a  single  orifice,  into  the  posterior 
cornu  of  the  vestibule. 

The  posterior  vertical  cancH  is  at  right  angles  to  the  su- 
perior, and  parallel  to  the  posterior  surface  of  the  petrous 
bone.  It  opens,  by  one  extremity,  into  the  posterior  cornu; 
and  by  the  other  it  forms,  with  one  end  of  the  superior,  a 
common  canal,  opening  also  into  the  same  cornu  of  the 
vestibule. 

The  hcrixantal  is  the  shortest  of  the  canals,  and  enters, 

1>7  an  ampulla  at  one  end,  into  the  superior  cornu ;  and  at 

the  other  end,  into  the  posterior  cornu  of  the  vestibule. 

The  semicircular  canals  are  thus  seen  to  have,  each  at  one 

>f  their  extremities,  a  dilatation  or  ampulla — one  at  the 

*>uter  end  of  the  superior  vertical,  one  at  the  inferior 
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end  of  the  posterior,  and  one  at  the  anterior  end  of  the 
horizontal. 

Membrane  lining  the  Labyrinth. — This  membrane  is  fibro- 
serous,  and  is  to  be  distinguished  from  another  to  be 
presently  described,  called  the  membranous  labyrinth.  It 
resembles  the  dura  mater  in  having  an  external  and  fibrous 
layer,  acting  the  part  of  periosteum,  and  adhering  to  the 
bone,  while  its  internal  is  free,  smooth,  and  serous,  se- 
creting a  fluid  called  the  liqucyr  Cotunniiy  perilymph^  or 
aqua  labyrinthi.  This  membrane  lines  the  vestibule,  coch- 
lea, and  semicircular  canals;  and  also  the  fenestra  ovalis, 
and  rotunda.  The  lamina  spiralis  also  gets  a  covering 
from  it  on  either  surface;  and  these  two  layers,  coming 
together  at  the  free  external  margin  of  the  osseous  lamina, 
pass  to  the  outer  wall  of  the  tube,  and  thus  complete  the 
septum  between  the  two  scaled.  It  also  sends  processes  into 
the  aqueducts  of  the  vestibule  and  cochlea. 

The  membranotis  labyrinth  does  not  enter  the  coclilea, 
and  is  not  so  extensive  as  the  osseous,  though  it  has  the 
same  form.  It  consists  of  four  layers — an  external  serous, 
a  vascular,  a  nervous,  and  an  internal  serous  layer;  thus 
constituting  a  tube  which  floats  between  two  fluids — the 
outer,  the  perilymph,  or  liquor  of  Cotunnius,  secreted  by  the 
external  serous  layer,  and  separating  it  from  the  walls  of 
the  osseous  labyrinth;  and  the  inner,  the  liqtun'  of  Scarpa, 
or  endolymph,  contained  within  the  membranous  tube  of  the 
labyrinth  itself,  and  secreted  by  its  internal  serous  layer. 

The  membranous  labyrinth  contains  two  sinuses,  and 
three  membranous  semicircular  canals.  The  sinuses  are 
the  common  sinus,  or  vestibular  ventride,  and  the  sczcctdus 
proprivs,  or  vestibtdi.  The  common  sinus  is  in  the  poste- 
rior part  of  the  vestibule,  and  receives  the  openings  of  the 
five  semicircular  canals.  It  is  distended  by  the  liquor  of 
Scarpa,  and  floats  in  the  fluid  of  Cotunnius. 

The  sacculus  proprius  is  situated  anteriorly  and  inferi- 
orly  to  the  common  sinus;  it  is  round,  and  much  smaller; 
but  it  is  not  settled  whether  the  two  have  any  communica- 
tion, though  they  are  in  close  contact. 
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Tbe  membraiunts  aemicircular  canals,  as  liae  been  stated, 
are  mach  smaller  than  the  oaseoTis  tuhee  in  which  they  are 
situated,  hare  the  the  same  form,  and  present  the  same 
number  of  ampullee.  They  are  likewise  distended- with  the 
fluid  of  Scarpa,  and  separated  from  the  osseons  semicircular 
walls,  by  the  fluid  of  Cotunnius. 

In  the  aacculus  communis,  and  propritta  of  the  vestibule, 
Breschet  discorered  two  white,  shining  masses,  composed 
of  phosphate  and  carbonate  of  lime,  held  together  by  ani- 
mal matter.  Being  in  the  form  of  powder,  or  dust,  he 
called  them  otoconia,  (wr,  the  ear,  and  «o»if.  dust)  This 
ear-dust,  or  calcareous  matter,  floats  in  the  fluid  of  Scarpa. 

Nerves  of  the  Ear. — The  nerves  of  the  ear  come  from  the 
seventh,  the  fifth,  the  eighth  pair — the  cervical  plexus, 
and  the  sympathetic.  The  portio  mollis  of  the  seventh 
pair  is  the  especial  nerve  of  hearing,  entering  the  in- 
ternal auditory  me-  fio.  iD9. 
atus.  It  divides,  at 
the  cribriform  base 
of  this  meatus,  into 
two  branches — the 
anterior  and  larger,  jy 
going  to  supply  the 
cochlea,  and  the  pos- 
terior and  smaller, 
passing  to  the  vesti- 
bule and  semicircu- 
lar canals. 

The  arUenor,  or 
oochiear  branch,  has 
a  spiral  direction,  and  has  been  compared  to  a  flat  tape, 
rolled  on  itself.  At  the  base  of  the  meatus  internua  it 
enters  the  foramina,  in  the  tractus  spiralis,  by  numerous 
minute  filaments  which  spread  out  upon  the  surface  of  the 

Fio.  109  nprueott  tbe  Labfrintli,  laid  open  aod  ioTerted,  lo  as  to  abow 
the  dulribntioo  of  iti  nervei.  ab  c  CocbI«K  Uid  open,  d  tf  Ramaint  of  tbe 
pkrietei  of  the  cocblea,  gh  Vestibule,  i  i  Superior  leiiiieircular  canal.  Iil 
loferior  or  borizoDUl  mdiI.  m  Poalerior  cantl.  n  n  SeEDicircular  m«m- 
brmnoiu  caiuli.    op  g  Auditorj  nerrEt  paasing  to  the  labjriulb. 
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modiolus,  and  between  the  plates  of  the  lamina  spiralis. 
The  posterior  branch  divides  into  the  superioTy  middle^  and 
inferior.  The  superior  filaments  enter  the  vestibule  through 
the  small  foramina  of  the  pyramid,  and  are  expanded  on 
the  saccvlus  communis y  and  ampullce  of  the  superior  verti- 
cal, and  horizontal  membranous  canals.  The  middle  set 
supply  the  sacculus  prqpritis,  and  the  inferior  go  to  the 
ampulla  of  the  posterior  vertical  semidrcvlar  canals.  The 
auditory  nerve  is  remarkable  for  its  softness,  and  for  its 
numerous  divisions  into  minute  branches,  which  anasto- 
mose together,  and  form  an  exceedingly  delicate  nervous 
membrane,  having,  according  to  some,  the  papillary  form 
of  termination. 

The  Vidian  nerve  bestows  common  sensibility,  and  coming 
from  Meckel's  ganglion  belongs  to  the  second  division  of  the 
fifth.  Entering  the  hiatus  Fallopii,  it  joins  the  portio  dura 
of  the  seventh  in  the  aqueduct  of  Fallopius,  and  after  a  short 
distance,  leaves  it  to  enter  the  tympanum,  and  through  a 
small  foramen  posterior  to  the  pyramid.  In  this  cavity  it 
is  called  chorda  tympani,  and  sends  branches  to  the  tym- 
panic plexus;  passes  between  the  handle  of  the  malleus  and 
long  leg  of  the  incus,  and  escapes  at  the  fissure  of  G-lasser. 

The  portio-dura  is  a  motor  nerve  and  supplies  the  mus- 
cles of  the  tympanum  with  their  power  of  motion. 

The  tympanic  plexus  seems  to  be  the  great  source  from 
whence  all  parts  of  the  tympanum  are  supplied,  as  it  is 
formed  of  branches  from  the  chorda  tympani,  portio  dura, 
glosso  pharyngeal,  par  vagum,  and  sympathetic;  supply- 
ing the  membrana  tympani,  and  lining  membrane  of  the 
cavity,  the  fenestra  ovalis,  the  Eustachian  tube,  the  muscles, 
&c.,  and  establishing  relations  with  the  soft  palate,  tonguCi 
pharynx,  eye,  nose,  and  system  generally. 

Bhodrvessds  of  the  Ear. — ^The  arteries  of  the  labyrinth 
come  from  the  internal  auditory y  which  is  a  branch  either  of 
the  superior  cerebellar  or  the  basilar.  This  enters  the  mea- 
tus along  with  the  auditory  nerve,  pursues  a  similar  course 
and  divides  into  minute  branches,  supplying  the  vestibule, 
cochlea,  and  semi-circular  canals. 
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The  external  ear,  composed  of  the  auricle  and  meatus, 
is  supplied  by  the  anterioT  auricaLar^  branches  of  the  temr 
jpordl,  and  the  posterior  auricular^  and  occipital  from  the 
external  carotid. 

The  middle  ear  is  supplied  from  the  tympanic  branch  of 
the  internal  maxillary y  which  enters  at  the  fissure  of  Glas- 
serus,  and  with  a  branch  from  the  atyUMnastoidy  forms  a 
"coronet"  round  the  membrana  tympani,  from  which 
radiate  numerous  branches  upon  its  surface.  The  internal 
earotid,  as  it  passes  through  the  canal,  also  sends  a  branch 
to  the  tympanum. 

General  Bemarka. — In  looking  at  the  different  parts  com- 
posing the  ear  collectively,  and  their  several  relationships 
with  one  another,  it  seems  manifest  that  the  external  eaVj 
like  a  trumpet,  is  designed  to  collect  and  concentrate  the 
sounds  which  fall  upon  it,  that  the  meaivs  extemus  conducts 
and  reflects  from  every  part  of  its  surface  the  sonorous 
undulations  to  the  m^mirana  tympaniy  that  this  membrane 
is  then  thrown  into  vibrations,  and  forming  the  outer  wall 
of  the  middle  ear,  transmits  its  vibrations  to  the  little  chmn 
of  bones  within  the  tympanum,  with  which  it  is  connected, 
that  these  in  their  turn,  being  attached  to  the  membra'ne  of 
the  vestibule  by  means  of  the  stapes,  throw  it  also  into 
similar  vibrations,  which  are  now  communicated  to  the 
fluid  and  nerves  of  the  labyrinth^  whence  the  impressions 
are  finally  conveyed  to  the  sensorium.  The  air  in  the  tym- 
panum, by  means  of  the  Eustachian  tube,  it  should  have 
been  stated,  is  a  very  essential  aid  in  favoring  the  vibra- 
tions, and  in  conducting  them  in  their  progress  to  the 
auditory  nerve. 

SECTION  III. 
THB  TONGUE  OR  ORGAN  OP  TASTE. 

Taste  is  the  faculty  which  the  tongue  possesses,  in  the 
discrimination  of  sapid  bodies.  This  power  also  resides  in 
the  palate  and  lining  membrane  of  the  mouth,  though  not 
to  the  same  extent  as  in  the  tongue. 
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The  anatomy  of  the  tongue  (Figs.  86,  87,  88^  90,  91,) 
has  been  given  under  the  head  of  "  organs  of  deglutition." 
It  was  there  stated  to  he  very  complex  in  its  structure,  and 
to  perform  a  variety  of  functions ;  composed  of  no  less  than 
ten  muscles,  hy  which  it  can  be  moved  in  every  possible 
direction.  It  is  most  efficient  in  the  first  stages  of  digestion, 
and  is  moreover,  in  man,  the  great  instrument  of  speech.  It 
has  no  less  than  six  large  nerves,  by  which  it  is  endowed  both 
with  general  and  special  sensation,  i.  e.  the  general  sense  of 
feeling  and  the  special  sense  of  taste.  Glands  likewise  enter 
into  its  composition,  an  immense  number  of  blood-vessels 
ramify  throughout  its  substance,  and  the  whole  is  covered 
by  mucous  membrane;  so  that  the  tongue  is  one  of  the  most 
complex  and  highly  organized  portions  of  the  body. 

The  papillary  membrane  of  the  tongue  is  regarded  as  the 
especial  seat  of  taste,  and  is  the  only  portion  of  its  struc- 
ture requiring  any  remarks  in  this  place,  in  addition  to 
what  has  already  been  given.  This  papillary  or  gustatory 
membrane  has  the  closest  analogy  with  the  skin,  and  is 
considered  as  possessing  essentially  the  same  elements.  Its 
chorion  or  ctUis-vera  is  as  dense  as  any  part  of  the  skin,  and 
has  a  large  number  of  muscular  fibres  inserted  into  it,  by 
means  of  which  its  papillee  can  be  brought  readily  into 
contact  with  every  portion  of  food;  and  thus  this  muscular 
appendage  to  the  papillary  membrane  is  regarded  as  play- 
ing an  essential  part  in  the  function  of  taste.  Its  papillso 
are  like  those  of  the  skin,  but  larger  and  much  more  de- 
veloped. Its  rete  mucosum  has  the  same  indistinctness. 
Its  epithelium  is  distinctly  shown,  and  has  received  the 
name  oiperighttisy  having  in  some  animals  the  consistence 
of  horn. 

The  epithelium  of  the  tongue  can  be  removed  by  macera- 
tion and  by  certain  inflammatory  diseases,  and  is  found  to 
have  an  arrangement  precisely  like  the  epidermis  of  the 
skin,  and  to  form  a  sheath  of  protection  to  the  several  pa- 
pilleB  upon  its  surface.  These  papillsB  are  very  numerous, 
and  were  stated  to  have  various  names  according  to  their 
size  and  shape,  as  the  papiUce  maximie^  m^icBy  Jnn^formes, 
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JUiformea^  &c.  The  minute  structure  of  the  papillaa  is  be- 
lieved to  consist  essentially  of  capillaries  and  nerves.  The 
capillaries  are  seen  disposed  in  the  form  of  arches  and  loops^ 
while  the  precise  arrangement  of  the  nervous  tissue,  which 
is  very  soft,  is  not  ascertained. 

The  anterior^  lateral^  and  posterior  parts  of  the  dorsum  of 
the  tongue  possess  the  faculty  of  taste  in  the  highest  de- 
gree ;  the  anterior  and  lateral  papillaa  being  thought  the 
most  quickly  sensitive  to  the  qualities  of  sapid  bodies,  while 
the  posterior  retain  their  impressions  for  a  longer  time. 

The  papillsB  and  tongue  are  most  abundantly  supplied 
with  nerves  which  come  from  three  sources ;  the  ninth  or 
hypoglossal^  the  glossopharyngeal^  and  the  lingual  or  gusta- 
tory branch  of  the  fifth.  The  question  jiow  is,  which  of 
these  nerves  is  the  nerve  of  taste  ?  The  ninth  nerve,  it  is 
pretty  well  agreed,  is  one  of  motion,  and  supplies  the  dijQfer- 
ent  muscles  of  the  tongue.  The  glosso-pharyngeal  is  found 
to  be  exclusively  distributed  to  the  mucous  membrane,  and 
its  papillas  covering  the  base  of  the  tongue;  while  the  gus- 
tatory goes  to  the  papillsB  on  the  tip  and  sides  of  the 
tongue.  Hence  these  two  latter  nerves  are  regarded  as  the 
source  of  common  sensation  and  the  special  sense  of  taste. 
The  glosso-pharyngeal  is  also  regarded  as  the  medium  of 
sympathy  between  the  tongue  and  stomach,  and  as  com- 
bining in  harmonious  concert  all  the  various  organs  con- 
cerned in  deglutition. 

SECTION   IV. 

THE  NOSE  OB  OBGAK  OP  SBiELL. 

The  nosCf  occupying  a  situation  between  the  orbits,  above 
the  mouth  and  in  front  of  the  pharynx,  is  a  symmetrical 
organ  placed  along  the  median  line  of  the  body.  It  con- 
sists of  a  variety  of  parts  adapted  to  the  purposes  of  smell, 
and  is  likewise  an  open  avenue  for  the  free  passage  of  the 
air  during  respiration. 

Its  anatomical  elements  include  bone,  muscle,  cartilages, 
blood-vessels,  and  nerves,  covered  by  the  common  integu- 
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meat.    The  hones  are  the  osAO-fuui,  and  na^al  proceaeea  of 

the  superior  maxiUary  bones,  which  have  heea  already  de- 

Fio-  uo.  Hcribed   among   the 

paasire  organs  of  the 

head.    The  muscles 

are  the  pyramid(di$ 

noBt,  compreaeor  Tiasi, 

levator  hbii  awperwr- 

is  alcegue  nasi,  and 

d^yressor  ioWi  aupe- 

,  rioria    dUeque    nasi, 

■^  These  also  have  been 

described  nnder  the 

Lead  of  organs  of  expression  and  prehension. 

The  cartilages  coastitnte  an  important  division  of  the  ex- 
ternal portion  of  the  nose,  and  are  five  in  number ,  one  centndy 
ttro  lateral^  and  two  cdar.  The  cew/rai,  median  or  septal  car- 
tilage, separates  the  nostrils,  is  of  a  triangular /otto,  and  is 
connected  above  with  the  nasal  bones  and  lateral  cartila- 
ges, below  with  the  palate  processes  of  the  superior  maxil- 
lary bones,  and  posteriorly  with  the  vomer  and  lethmoid 
septnm.  It  is  flexible,  elastic,  and  has  considerable  strength. 
Its  anterior  border  is  thick  and  rounded,  and  though 
generally  vertical,  it  occasionally  projects  to  the  one  side, 
being  concave  on  the  opposita 

The  lateral,  or  fbro-cartHagea,  are  connected  superiorly 
and  externally  with  the  inferior  edge  of  the  nasal  bones, 
and  anterior  margin  of  the  nasal  process  of  the  superior 
maxillary ;  in  front  with  the  nasal  septum,  and  below  with 
the  alar  cartilages. 

The  alar  cartilages  occupy  the  anterior  part  of  the  nasal 
openings,  and  are  so  carved  as  to  form  the  rim,  or  bonn- 

Fia.  no  repreienta  the  fint  p^r  or  olfBctory  dcitm.  a  FronUl  lintn. 
t  SpheDoidal  linm.  c  Utird  palate,  i  OUkctorj  buJb,  *  Brancbeiof  otfao- 
torj  an  tbe  (uperior  aDd  middle  turbiiuted  bonM.  /  Spheno  paUtine  nerrM 
from  tbe  lecond  diTuion  of  tbe  fifUi.  g  internal  naiaJ  eerre  from  the  Gnt  di- 
TltloB  of  the  fifth.  hBrtncbeaofgtotheSchiwUleriumenbnuM.  iGugUoB 
ofCloquet   JAoutonuNiiofbiaticbMof UiefiAhorlowMtutbiQatadboiw. 
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dary.  At  the  point  of  the  nose,  these  cartilages  are  thick 
and  constitute  the  tipy  or  lobe ;  each  passes  round  the  ori- 
fice of  the  nostril,  in  a  semicircular  form,  having  its  in- 
ternal surface  deeply  concave,  hy  which  the  nostrils  are 
enlarged.  As  they  make  their  curve,  they  become  widened 
at  their  posterior  part,  by  having,  as  appendages,  three  or 
four  small  cartilaginous  plates  connected  by  fibrous  tissue. 
The  two  alar  cartilages  meet,  in  front,  beneath  the  septum, 
and  are  attached,  by  fibro-cellular  tissue,  to  the  nasal  spine 
of  the  superior  maxillary  bones,  forming  a  projection  called 
the  columna.  All  these  cartilages  are  connected,  by  fibrous 
tissue,  to  one  another  and  to  the  bones,  and  are  readily 
movable,  by  the  muscles  attached  to  them,  so  as  to  enlarge 
or  contract  the  anterior  nares  at  pleasure. 

Each  nostril  has  its  entrance  protected  by  some  stiff 
hairs,  called  vibriaacBy  which  prevent  the  introduction  of 
foreign  bodies,  along  with  the  air,  in  breathing. 

The  integumeTii  of  the  nose  is  thick  and  dense,  and  so 
closely  attached  to  the  cartilages,  as  with  difficulty  to  be 
separated  from  them.  It  is  supplied  with  numerous  seba- 
ceous follicles,  whose  ducts  open  upon  the  surface  and  fre- 
quently present  the  appearance  of  numerous  black  dots, 
from  the  presence  of  carbon.  This  sebaceous  secretion  be- 
comes solidified,  and,  by  pressing  the  follicles,  can  be  forced 
out  in  fine,  long  threads,  which  have  been  compared  to 
'^small,  white  maggots  with  black  heads."  These  follicles 
are  liable  to  hypertrophy,  and  occasionally  become  so  large 
as  to  present  a  very  tuberculated  and  unsightly  appear- 
ance. 

The  use  of  this  secretion,  which  is  of  an  oily  nature^  is 
to  preserve  the  skin  of  the  nose  in  a  soft  and  pliable  con- 
dition, as  well  as  to  guard  against  excessive  changes  in 
temperature. 

Nasal  FoascBy  (Fig.  111.)— The  nasal  fos ace  constitute  the 
internal  or  posterior  part  of  the  nose,  forming  its  second  di- 
vision. They  consist  of  two  very  irregular  cavities  extend- 
ing back  to  the  pharynx^  and  bounded  above  by  the  nasal 
cartUageSj  nosaly  frcnlalj  cethmoidaly  and  sphenoidal  boneS| 
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forming  the  roof  of  the  Dostrihi;  helow  by  the  palatine 
processee  of  the  superior  maaiUart/  and  palate  bones,  with  a 
Fro.  111.  portion  of  the  Telum  palati, 

constitnting  the  floor  of 
these  fossee,  as  well  sa  of 
the  nostrils;  externally  they 
are  boanded  by  the  avperwr 
'  maxillary,  lachrymal,  ceth- 
I  moid,  iurbinated,  and- palate 
i  bones,  and  the  iiUemal  pter- 
ygoid plate  of  the  spkamd; 
internally  they  are  separar 
ted,  on  the  median  line,  by 
the  septum  composed  of  the  vomer,  the  nasal  lamdla  of  the 
tEthmoid,  and  the  nasal  cartilaginous  eepfttm. 

The  outer  wall  is  very  irregular,  being  roaghened  by  the 
three  turbinated,  or  spongy  bones — the  superior,  middle, 
and  inferior.  These  have  spaces  between  them,  known  as 
meatuses.  As  the  space  between  the  superior  and  middle 
spongy  bones  is  the  superior  meatus ;  that  between  the 
middle  and  lower  is  the  middle  meatus  ;  and  that  between 
the  lower  and  floor  of  the  nostrils  is  the  inferior  meatus. 
Into  the  superior  meatus  the  posterior  cethmoid  oeMs  and 
sphenoid  sinuses  open. 

The  middle  meatus  is  the  widest,  and  opens  into  the 
antrum.  In  the  dry  bone  this  opening  appears  large; 
while  in  the  fresh  state  it  will  only  admit  a  email  probe, 
being  closed  by  a  fold  of  the  mucous  membrane.  It  receives 
the  anterior  alhjiioid  cells,  and  has  in  its  front  part  a  groove 
called  the  infundibulum,  which  leads  to  the  frontal  sinus. 

Fio.  Ill  npreieoti  a  Tertical  MBtlon  (^  th«  Nukl  Fosue.  1  Anterior 
fouee  of  tbe  craaium.  3  Dun  maler,  coTering  the  foaas.  3  Dura  mater 
railed.  4  Cristagalli  of  aslbmoid  bone.  5  5  Cribtiform  plale.  6  Pfeaal  lamel- 
la. 7  7  Middle  turbinated  bones.  8  8  £lbmoid  cells.  9  9  Os-planum.  10  10 
Inferior  turbicaled,  or  ipongj  bones.  11  Vomer.  13  Superior  maxillary  bone. 
13  Articulation  of  superior  maiilUrf  with  tbe  nthmoid.  14  Front  wall  of 
the  antrum.  15  Fibrous  membrane  of  lbs  antrum.  IS  Mucous  membrane  lA 
antrum.  17  Palatine  process  or«uperiarmaxillarv  bone.  18  Roofof  the  mouth. 
19  A  scctioQ  of  the  mucous  membrane. 
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The  inferior  meatus  has  the  nasal  dud  opening  into  its 
anterior  portion — while  the  Eustachian  tube  is  seen  behind 
on  a  level  with  the  inferior  spongy  bon«. 

These  different  meatuses  constitute  so  many  channels, 
extending  from  before  backward,  in  the  nasal  fossae,  which 
with  the  spongy  bones,  present  a  large  amount  of  surface 
covered  by  mucous  membrane,  upon  which  the  air  in  pass- 
ing along,  makes  odorous  impressions. 

The  mucous  membrane  lining  the  nasal-fossae  is  called 
the  pituitary  or  Schneiderian  menibrane.  It  is  attached  to 
the  internal  surface  of  the  bones  of  the  nose,  lines  the  si- 
nuses, is  traced  into  the  csthmoid  and  sphenoid  cells ^  passes 
through  the  nasal  duct^  and  is  continuous  with  the  tunica 
conjunctiva  of  the  eye.  Backward  through  the  posterior 
nares,  it  becomes  continuous  with  the  mucous  membrane  of 
the  mouth  and  pharynx,  and  consequently  with  the  great 
gastro-pulmonary  division.  In  some  parts  it  is  very  vascu- 
lar, soft,  and  thick,  as  on  the  turbinated  bones  and  septum. 
In  other  places  it  adheres  strongly  to  the  periosteum.  It  is 
pale  and  thin  in  the  sinuses.  It  is  constantly  moistened 
with  mucus,  and,  like  mucous  membranes  elsewhere,  has 
its  surface  covered  with  an  epithelium.  This  epithelium  is 
of  the  columnar  form,  except  in  the  sinuses  where  it  is 
found  to  have  more  of  the  squamous  character.  It  is  every 
where  observed  to  bo  furnished  with  cilia,  whose  vibratile 
motions,  it  is  believed,  have  an  important  influence  in 
directing  the  mucus  towards  the  various  openings  by 
which  it  is  discharged. 

Blood-vessels  of  the  Nose, — The  terminating  branches  of 
the  facial  artery  supply  the  external  nose,  while  the  an- 
terior and  posterior  ethmoidal  of  the  ophthalmic,  with  the 
spheno-palatine  blu^  pterygopalatine  of  the  internal  maxil- 
lary, supply  the  nasal  fossa3  or  internal  nose. 

Nerves. — The  olfactory  or  first  pair,  (Fig.  110,)  are  the 
special  nerves  of  the  nose  and  of  the  sense  of  smell ;  their 
development  being  always  found  in  the  lower  animals  in 
proportion  to  the  acuteness  and  development  of  this  sense. 
They  come  from  the  brain  through  the  foramina  in  the 
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cribriform  plate  of  the  sBthmoid  bone,  enveloped  by  fibrous 
sheaths,  and  are  distributed  mostly  upon  the  superior  part 
of  the  pituitary  membrane,  forming  plexuses  in  its  sub- 
stance. The  branches  of  the  olfactory  are  seldom  found  to 
pass  lower  than  the  middle  spongy  bone  and  the  middle 
part  of  the  septum.  "Thus,"  as  Oruveilhier  remarks,  "while 
the  upper  and  extremely  narrow  part  of  each  nasal  fossa 
is  the  essential  seat  of  the  sense  of  smell,  the  lower  and 
much  wider  part  only  gives  passage  to  the  air  during  the 
act  of  respiration." 

Besides  the  special  sense  of  smell,  there  is  also  the  gen* 
eral  sense  of  feeling  derived  from  the  first  and  second  divis- 
ions of  the  fifth  pair,  or  branches  from  the  ophthalmic  and 
superior  maxillary  nerves,  which  are  likewise  distributed  to 
every  part  of  the  nose.  These  branches  from  the  fifth,  differ 
from  the  olfactory  in  not  having  the  plexiform  arrangement 

SECTION   V. 
THE  SKm  OR  OROAK  OF  TOUCH,   (Fig.  19.) 

The  sense  of  touch  is  coextensive  with  the  whole  external 
cutaneous  surface,  and  those  portions  of  the  internal  cutane- 
ous or  mucous,  which  are  adjacent  to  the  skin  and  continu- 
ous with  it.  The  diffusive  character  of  the  sense  of  touch, 
and  the  extent  of  the  apparatus  composing  it,  distinguish 
it  from  the  rest  of  the  senses,  whose  limits  are  circum- 
scribed and  confined  solely  to  the  head  and  face.  Though 
it  be  true  that  the  sense  of  touch  resides  generally  in  the 
skin,  yet  it  is  also  true  that  there  are  some  portions  in 
which  it  is  much  more  highly  developed,  %nd  where  the 
sense  of  touch  is  said  most  especially  to  reside — that  is  in 
the  skin  covering  the  extremities  of  the  fingers  and  toes — 
and  here  it  is  discriminated  by  the  name  of  toudt. 

The  sense  of  touch  enables  every  one  to  recognise  the 
pressure  and  presence  of  external  bodies,  when  they  come 
in  contact  with  his  skin,  also  to  determine  many  of  their 
physical  properties,  as  form,  size,  weight,  consistence  and 
temperature.    But  for  the  discernment  of  other  qualities  of 
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a  more  refiaed  character^  a  proportionate  refinement  of 
organization  seems  necessary,  and  this  is  found  in  the  tips 
of  the  fingers. 

The  skin  is  also  an  organ  of  secretion  and  absorption. 
The  secretion  is  of  two  kinds,  of  which  one  is  a  separa- 
tion from  the  blood  of  a  very  fine  halitus,  the  insensible 
perspiration,  or  exhalation.  When  this  exhalation  is  in 
excess  and  forms  drops,  it  constitutes  the  sweat.  This  is  a 
very  important  function,  as  it  relieves  the  blood  of  a  large 
amount  of  water,  saline  matters,  carbonic  acid  and  other 
substances,  which,  if  retained,  would  be  injurious  to  the 
system.  The  perspiration  by  evaporation  acts  as  a  cooling 
process,  and  is  thus  highly  useful  in  carrying  off  the  excessr 
ive  heat  of  the  body.  The  other  secretion  of  the  skin  is  of 
an  oily  nature,  which  keeps  it  in  a  soft  and  pliant  condition, 
protects  it  from  the  drying  agency  of  the  air,  and  shields  it 
from  external  moisture.  It  is  also  an  organ,  as  stated,  of 
absorption. 

The  skin  performing  so  great  a  variety  of  functions,  must 
necessarily  possess  a  very  complex  organization.  Its  anato- 
my has  been  given  already  in  detail,  under  the  head  of  the 
"  cutaneous  tissue,"  in  the  first  part  of  this  work.  It  is 
there  stated  to  consist  of  three  membranous  layers  supers 
imposed  the  one  upon  the  other,  and  called  the  cuticle, 
rete  mucosum,  and  cutis  vera,  of  numerous  glands  and 
follicles,  with  a  most  minute  and  extensive  capillary  net- 
work of  arteries,  veins,  nerves,  and  lymphatics.  In  addi- 
tion to  these  there  are  also  the  .appendages  of  the  hair  and 
the  nails. 

The  only  part  of  the  structure  of  the  skin,  therefore, 
necessary  to  make  any  additional  remarks  upon,  is  the  pa- 
pillary layer  or  that  portion  directly  connected  with  the 
sense  of  touch.  This  layer  abounds  with  numerous  papillaa 
spread  every  where  over  its  surface,  but  more  distinct 
and  of  greater  size  in  some  places  than  in  others.  The 
fingers  and  toes,  and  the  palmar  and  plantar  surfaces 
of  the  hands  and  feet  have  them  most  highly  developed. 
The  skin  upon  the  ends  of  the  fingers,  where  the  sense  of 
25 
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touch  most  especially  rendeSj  presentB  ridges  and  groorei 
of  an  arched  or  carved  form ;  each  ridge  is  arow  of  oomcal 
papillae,  and  in  the  grooves  the  exhalant  orifices  are  fcund 
to  open.  The  minute  structure  of  the  papiUsd  conBisto  of 
Uood  Tessels,  nerves,  and  a  spongj  erectile  tissue,  and  is 
believed  to  be  exactly  analogous  with  those  of  the  tongne. 
The  vessels  are  seen  as  convoluted  loops,  but  the  precise 
termination  of  the  nerves,  whether  in  loops,  plexuses,  or 
bulbs,  is  not  yet  settled. 

That  the  papSOm^  however,  are  exceedingly  sensitive,  and 
constitute  the  essential  seat  of  touch,  there  is  no  doubt 

The  mucous  membrane  of  the  eyelids,  nose,  mouthy 
larynx,  trachea  and  lungs,  is  sensible  to  heat  and  cold, 
while  that  of  the  vagina,  rectum,  and  urethra,  is  in  addi* 
tion  sensible  also  to  touch. 


CHAPTEE  V. 

INTERNAL  ORGANS  OF  SENSE. 

The  inienud  crgona  of  Ben&t  comprise  the  cerdjTO-sfiMi 
axis,  by  which  is  understood  the  brain  and  spinal  nuirroic. 
These  organs  are  the  source  of  sensation  and  motion  to  all 
the  organs  we  have  been  examining,  as  those  belonging  to 
the  mouth  and  face  and  external  parts  of  the  head.  They 
constitute  the  foundation  and  mainnspring  of  all  their  ac- 
tions, and  without  them  the  functions  of  these  subordinate 
organs  could  not  be  exercised.  The  examination  ol  the 
brain  and  spinal  marrow,  then,  as  the  source  of  power  to  all 
these  parts,  seems  to  follow  very  naturally,  and  comes  next 
in  the  order  of  investigation  we  have  thonglit  best  to 
pursue. 

This  will  make  complete  the  anatomy  of  the  head,  and 
carry  out  the  design  in  view,  which  is  to  endeavor  to  illns- 
trate  as  &r  as  possible,  practioail  physiology,  by  bringing  or- 
gans together,  however  dissimilar  in  structure,  which  have 
a  relationship  or  community  of  action  in  the  discharge  of 
any  particular  function  or  series  of  functions ;  and  thuB 
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•how,  step  hj  step,  the  relative  dependency  of  the  several 
parts,  and  the  inseparable  union  of  the  anatomy  and  phys^ 
iology  of  the  whole,  in  the  great  huBiness  of  continuing 
and  preserving  life. 

The  brain  and  spinal  marrow  are  not  only  the  sources 
of  power  to  the  different  parts  of  the  head,  but  they  are 
further  the  great  centres  of  action  to  the  whole  nervous 
system  and  all  its  dependencies. 

We  shall  consider  the  cerebroHspinal  axis  in  the  natural 
order  of  its  development,  beginning  with  the  spinal  marrow. 

SECTION  I.  \ 

SPINAL  MABROW.   (Fig.  14.) 

The  aUtuxtion  of  this  organ  within  the  spinal  canal, 
together  with  its  divisions,  structure,  and  functions,  has 
already  been  partly  considered  under  the  head  of  nervous 
tissue.  A  few  more  additional  remarks  will  be  all  that  is 
necessary  in  this  place. 

The  spinal  marrow,  (medulla  spinalis,)  in  common  with 
the  brain,  has  three  membranes  surrounding  it,  the  dura 
tnater^  tunica  araxihnoideay  and  pia  mater — the  whole  en- 
closed in  a  strong  bony  case,  called  the  vertebral  or  spinal 
canal. 

Dissection. — ^After  removing  the  soft  parts  covering  the 
spine,  divide,  with  the  saw,  the  crura  of  the  spinous  pro- 
cesses, close  to  the  roots  of  the  transverse,  the  whole  length 
of  the  canal;  then  raise  this  portion  with  an  elevator, 
when  will  be  first  seen  a  considerable  amount  of  soft,  red- 
dish cellular  and  adipose  tissue,  between  the  bones  and 
the  membranes  of  the  spinal  cord,  which  at  this  point  have 
a  very  loose  connection — ^while  in  front  the  dura  mater  is 
closely  attached  to  the  bodies  of  the  spine,  by  means  of  the 
posterior  ligaments.  It  will  also  be  noticed  that  the  spinal 
marrow  does  not  fill,  by  a  considerable  space,  the  whole 
diameter  of  the  bony  canal. 

The  Dura  Maler^  (maier^  mother,)  so  called  from  being 
formerly  supposed,  by  the  older  anatomists^  to  be^  along 
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with  the  pia  mater,  the  mother  membranes,  which  give 
origin  to  all  the  rest  of  the  body,  is  the  outer  one,  cover- 
ing the  spinal  cord,  and  continued  upon  the  brain.  It 
is  called  theca  vertebrcdis,  and  extends  from  the  foramen 
magnum,  to  which  it  adheres,  down  the  spinal  canal  its 
whole  length,  to  the  sacrum,  where  it  sends  off  several 
processes  forming  sheaths  for  the  sacral  nerves.  It  differs 
from  the  cranial  portion,  at  the  posterior  part  of  the  canal, 
in  not  being  connected  with  the  bones;  but  having,  inter- 
posed between  it  and  the  bony  arches,  a  soft  fatty  tissue, 
which  has  been  compared  to  the  marrow  of  the  long  bones. 
The  external  surface,  at  this  point,  is  smooth  and  covered 
by  a  plexus  of  veins.  In  front,  as  just  stated,  it  is  attached 
to  the  posterior  vertebral  ligaments.  On  each  side  it  sends 
off  a  tubular  process  or  sheath,  for  each  of  the  spinal  nerves, 
which  extends  beyond  the  intervertebral  foramina,  and 
becomes  lost  on  the  cellular  tissue. 

It  has  a  much  greater  capacity  than  the  cord  it  encloses, 
is  larger  in  its  upper  and  lower  portions,  and  contracted 
in  the  middle.  Its  inner  surface  is  smooth,  and  presents 
double  rows  of  openings  through  which  pass  the  anterior 
and  posterior  roots  of  the  spinal  nerves ;  here  also  is  seen 
the  attachment  of  the  ligamenta  denticulata,  or  tooth-like 
processes,  disposed  laterally. 

Structure, — Its  structure  is  essentially  fibrous,  having 
the  fibres,  which  are  white,  running  in  various  directions, 
and  in  some  places,  as  in  the  brain,  separable  into  two 
laminsB.  It  is  a  strong,  resisting,  inelastic  tissue,  resem- 
bling the  sclerotic  coat  of  the  eye,  and,  like  it,  admirably 
adapted  for  protecting  the  spinal  marrow  and  the  brain. 

The  blood-vessels  of  the  spinal  portion  of  the  dura  mater 
are  the  arteries  which  come  from  the  vertebral,  intercostal, 
lumbar,  and  sacral.  The  veins  accompanying  the  arteries 
are  found  to  terminate  in  the  two  long  vertebral  sinuses^ 
which  extend  the  whole  length  of  the  spine  on  the  back 
part  of  the  bodies  of  the  vertebrsB. 

Tunica  arachnoidea  (a.Ta;tw7»  a  spider's  web,  «»«oj,  likeness) 
is  the  next  membrane,  after  removing  the  dura  mater,  and 
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takes  its  name  from  its  extreme  tenuity  and  transparency. 
It  lines  the  dura  mater,  and  is  reflected  from  it  upon  the 
nerves  to  the  spinal  cord,  which  it  loosely  covers.  Hence 
this  membrane  is  much  larger  than  the  spinal  cord,  and 
allows  of  a  considerable  space  between  the  two,  called  the 
8vb-arachnoid  space.  This  space  is  occupied  by  a  serous 
fluid,  which  dilates  the  arachnoid,  and  is  said  completely  to 
fill  the  cavity  of  the  theca-vertebralis.  This  fluid  is  of  use 
in  keeping  up  a  gentle  pressure  and  giving  support  to  the 
cord,  and  in  filling  up  all  the  inequalities  on  its. surface; 
allowing  the  greatest  freedom  in  all  its  movements,  and 
guarding  it  against  concussions.  The  portion  of  the  arach- 
noid covering  the  dura  mater  is  called  parietal,  that  upon 
the  cord  is  the  visceral,  and  the  space  between  the  two  con- 
stitutes the  arachnoid  cavity,  not  found  to  contain  much 
fluid.  It  forms  a  sheath  for  the  nerves  and  is  reflected  back 
upon  the  theca,  forming  at  each  nerve  a  small  cul  de  sac. 
Between  the  anterior  and  posterior  roots  of  the  nerves 
little  reflections  or  tooth-like  processes  of  this  membrane, 
about  twenty-two  in  number,  are  seen  to  extend  from  the 
pia  mater,  laterally  along  the  spinal  cord,  and  in  a  regular 
series,  to  be  connected  by  their  little  points,  to  the  inner 
surface  of  the  dura  mater.  These  processes  are  called  the 
ligamenta  denticulata;  each  enclo£(^es  a  fibrous  band  or  thread, 
and  the  whole  are  designed  to  separate  the  anterior  and 
posterior  roots  of  the  nerves,  and  to  give  support  to  the 
cord  in  the  lateral  direction. 

The  structure  of  the  arachnoid  is  serous,  and  presents 
the  usual  smooth,  glistening,  delicate  and  transparent  ap- 
pearance of  serous  membranes  every  where. 

The  Pia  Mater  forms  the  third  and  innermost  covering 
of  the  cord.  It  is  considered  the  same  and  continuous  with 
that  of  the  brain.  But  there  is  this  important  difiference, 
that  while  the  pia  mater  of  the  brain  is  essentially  vascu- 
lar, the  pia  mater  of  the  spinal  marrow  is  essentially 
fibrous,  that  of  the  brain  being  loaded  with  vessels,  while 
that  of  the  cord  has  very  few.  It  is  dense  and  strong,  and 
compresses  the  cord  to  such  a  degree  that,  when  opened,  the 
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nerrons  matter  of  the  cord  protrudes.  Its  external  surface 
is  rather  rough  from  the  cellular  and  fibrous  filaments  con- 
necting it  with  the  arachnoid.  On  this  surface  are  also  seen 
large  and  tortuous  vessels.*  Its  internal  surface  is  connected 
hj  delicate  vessels  and  cellular  threads  to  the  cord.  The 
pia  mater^  besides  surrounding  the'  spinal  marrow,  sends 
a  duplication  into  both  its  anterior  and  posterior  median 
fissure,  and  also  gives  a  neurilemma  to  each  nerve. 

The  function  of  this  membrane  is  rather  one  of  protection 
to  the  spinal  cord,  than  that  of  a  vascular  membrane  as 
upon  the  brain. 

The  Spinal  MarroWj  (Fig.  14,)  it  has  been  stated  under 
the  head  of  the  nervous  tissue,  consists  of  two  kinds  of 
nervous  matter,  the  white  and  the  gray,  not  disposed  as 
they  are  in  the  brain.  The  white  or  medullary  forms 
the  whole  exterior  covering,  while  the  gray  or  cineritious 
occupies  the  interior. 

Besides  its  division  into  two  lateral  and  symmetrical 
parts  by  the  anterior  and  posterior  median  fissures,  and 
the  lateral  subdivision  of  these,  by  two  other  fissures, 
so  that  ea<^h  half  of  the  <K)rd  consists  of  three  columns 
or  rods,  according  to  Sir  Charles  Bell,  the  anterior  and 
posterior  columns,  and  the  middle  or  respiratory  tract; 
two  others  have  been  added  by  some,  making  the  cord 
consist  of  eight  divisions,  four  on  each  side  of  the  median 
fissure,  in  the  following  manner:  first,  the  anterior^  between 
the  median  fissure  and  anterior  nerves;  second,  the  lateral 
between  the  roots  of  the  nerves;  third,  the  posterior  between 
the  posterior  fissure  and  posterior  nerves;  and  fourth,  the 
posterior  pyramidSy  situated  only  at  the  upper  part  of  the 
cord,  and  close  to  the  posterior  fissure. 

Another  division  of  the  spinal  marrow,  and  one  thought 
most  natural,  is  the  blending  together  of  the  anterior  and 
middle  columns,  under  the  head  of  antero  lateral^  and  count- 
ing the  posterior  column  as  one,  making  but  four  in  all. 
The  bottoms  of  the  anterior  and  posterior  fissures,  have 
transverse  bands  or  commissures,  extending  from  side  to 
side^  and  connecting  the  lateral  halves  of  the  spinal  cord. 
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According  to  the  experiments  of  Sir  Charles  Bell^  Ma- 
gendie,  and  others,  it  has  also  been  stated  that  the  anterior 
columns  of  the  spinal  marrow  are  the  sources  of  motion, 
and  the  posterior  those  of  sensation. 

It  is  also  found  that  the  medullary  matter  of  the  cord 
has  longitudinal  fibres  extending  to  the  brain,  and  that 
these  medullary  fibres  are  the  media  of  communication 
between  the  brain  and  spinal  marrow,  being  the  conductors 
of  all  impressions  to  the  brain,  constituting  conscious  per- 
ception, and  transmitters  of  all  volitions  from  the  brain, 
giving  rise  to  voluntary  muscular  motions.  But  the  spi- 
nal marrow  has  nervous  fibres  which  stop  within  the 
cord  it«elf,  and  do  not  go  to  the  brain,  and  even  without 
the  brain  are  conductors,  both  of  sensation  and  motion — 
but  of  a  sensation  which  is  not  conscious,  and  a  motion 
which  is  involuntary — powers  which  Mr.  Marshall  Hall 
has  shown  to  be  derived  from  the  spinal  marrow  itself 
acting  as  an  independent  ganglionic  centre.  The  nerves 
which  arise  from,  and  terminate  in  it,  he  calls,  as  else- 
where mentioned,  the  excUo  motory. 

ORI0IK  OF  THB  SPINAL  NERVES. 

All  the  spinal  nerves  are  compound,  and  arise  by  double 
toots — one  anterior,  the  other  posterior;  the  former  arising 
from  the  anterior  columns  and  being  nerves  of  motion ;  the 
latter  from  the  posterior  columns,  and  designed  for  sensa- 
tion. Each  root  consists  of  several  filaments.  The  anterior 
roots  are  smaller  than  the  posterior,  except  the  first,  or 
sub-occipital,  and  are  separated  from  each  other  by  the 
ligamentum  denticulatum.  These  roots  approach  each 
other,  and  perforate  the  dura  mater  separately,  each  receiv- 
ing a  sheath  from  it.  On  the  posterior  root  a  small  oval 
ganglion  is  seen;  and  immediately  beyond  the  ganglion, 
the  two  roots  come  together  and  constitute  a  proper  spinal 
nerve.  The  number  of  spinal  nerves  is  thirty-one,  eight 
cervical,  twelve  dorsal,  five  lumbar,  and  six  sacral;  though 
some  anatomists  make  but  thirty,  and  others  thirty-two. 

The  ganglia  are  reddish,  firm  bodies,  situated  in  the 
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intervertebral  foramina,  except  those  of  the  sacral  and 
coccygeal  nerves,  which  are  found  in  the  spinal  canal. 
Each  of  the  spinal  nerves,  after  leaving  the  intervertebral 
foramen,  divides  into  anterior  and  posterior  branches.  The 
anterior,  with  the  exception  of  the  first  two  cervical,  are 
much  larger  than  the  posterior,  and  unite  to  form  the  sev- 
eral plexuses,  constituting  the  cervical,  brachial,  lumbar, 
and  sacral,  which  supply  the  muscles  anterior  to  the  spinal 
column,  and  the  upper  and  lower  extremity.  The  posterior 
supply  the  parts  on  the  back  of  the  spinal  column. 

BLOOD-VESSELS  OF  THE  SPINAL  MABROW.   (Fig.  8.) 

The  spinal  cord  is  supplied  with  arteries  from  the  verte- 
bral, intercostal,  lumbar,  and  sacral. 

The  vertebral,  at  the  foramen  magnum,  sends  off  the 
anterior  and  posterior  spinal  arteries,  which  descend  the 
whole  length  of  the  cord,  in  front  and  behind.  Branches 
of  the  intercostal,  lumbar  and  sacral,  enter  through  the 
intervertebral  foramina,  to  supply  the  cord. 

The  veins  are  numerous.  One  on  each  side  of  the  mid- 
dle line,  from  its  size,  is  called  the  sinus  columnce  ver- 
tebralis,  and  is  found  on  the  posterior  surface  of  the  bodies 
of  the  vertebras,  between  them  and  the  dura  mater. 
Branches  running  transversely  join  these  sinuses;  and 
there  is  also  an  anastomosis  with  the  veins  on  the  outside 
of  the  spinal  canal. 

SECTION  I.I. 

THE  BRAIN.   (Fig.   16.) 

The  brain  is  regarded  as  the  great  central  portion  of  the 
nervous  system,  and  being  situated  within  the  cavity  of  the 
cranium,  is  called  the  Encephalon^  (tvxt^oxt^  within  the  hecui,) 

The  brain  has  four  principal  divisions,  which  we  shall 
examine  in  the  natural  order  of  their  development,  or  from 
below  upward: 

1.  Medulla  oblongata.  3.  Cerebellum. 

2.  Pons  Varolii.  4.  Cerebrum. 
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These  several  divisions  are  all  covered  by  membranes 
which  are  common  to  the  whole,  and  are  the  same  as  those 
of  the  spinal  marrow,  the  dura  mater,  the  tunica  arach- 
noidea,  and  the  pia  mater.-  It  is  only  necessary  for  us 
to  point  out  the  peculiarities  of  these  membranes  as  per- 
taining to  the  brain. 

Dissection, — Make  an  incision  through  the  scalp,  from 
the  ear  upon  the  one  side,  across  the  vertex  to  the  opposite 
ear ;  turn  the  skin  over  the  face  in  front,  and  upon  the 
neck  behind ;  now  with  the  saw  carry  a  circular  incision 
through  the  first  table  of  bone,  commencing  about  an  inch 
above  the  superciliary  arches,  and  terminating  a  little  be- 
low the  external  occipital  protuberance.  A  few  blows  with 
mallet  and  chisel  will  separate  the  internal  table,  and  the 
calvarium  can  be  readily  removed.  The  brain  should  now 
be  removed  from  the  cavity  of  the  cranium,  which  can  be 
done  by  commencing  at  the  anterior  part,  and  gently  rais- 
ing it  from  the  base  of  the  skull,  dividing  from  before, 
backward,  each  nerve  and  vessel  in  succession,  close  to  the 
bone ;  divide  the  tentorium,  and  cut  the  spinal  marrow  as 
low  in  the  neck  as  can  be  reached,  when  the  brain  can  be. 
removed. 

Dura  Mater. — The  dura  mater  of  the  brain  is  continuous 
with  that  of  the  spinal  marrow,  is  of  great  strength,  and 
performs  no  less  than  five  diflerent  offices :  first,  it  acts  as 
a  periosteum  to  the  inner  surface  of  the  cranium ;  second, 
it  gives  a  secure  covering  to  the  brain,  especially  needed 
in  early  life  when  the  bones  are  separated ;  third,  it  sends 
in  processes  which  divide  and  support  the  dififerent  parts 
of  the  brain ;  fourth,  it  forms  the  diflerent  sinuses ;  and 
fifth,  it  gives  sheaths  to  the  several  nerves  as  they  leave 
the  cranium.  Its  external  surface  has  a  strong  adhesion  to 
the  internal  surface  of  the  cranium,  so  that  it  presents  a 
rough  appearance  from  the  rupture  of  vessels  and  fibres 
connecting  the  two.  The  adhesion  is  strongest  at  the  base, 
and  along  the  course  of  the  sutures.  It  adheres  tp  the 
lesser  wings  of  Ingrassias,  the  petrous  edge  of  the  temporal 
bone^  sends  processes  through  the  several  foramina  of  the 
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cranium^  which  are  continued  into  the  perioBteum,  and 
through  the  optic  foramen  around  the  optic  nerve,  into 
the  sclerotica  of  the  eye.  At  some  points  the  attachment 
to  the  hones  is  much  more  feehle  than  at  others,  as  in 
the  occipital  fosssB,  and  upon  the  squamous  and  parietal 
bones. 

The  strength  of  this  connection  varies  at  different  peri- 
ods of  life.  In  the  young  it  is  so  strong  as  to  require  the 
scissors,  and  considerable  force,  to  effect  a  separation.  In 
the  adult  the  attachment  is  more  easily  broken ;  while  in 
old  age  it  becomes  so  strong  again  as  to  tear  in  shreds  in 
the  attempt  at  separation. 

When  the  cranium  has  been  successfully  removed,  its 
external  surface,  besides  its  roughness,  also  presents  nu- 
merous red  dots,  which  is  owing  to  the  rupture  of  vessels 
that  form  a  part  of  the  bond  of  union. 

On  the  vertex,  the  dura  mater  has  a  cribriform  appear- 
ance, having  little,  granular,  pale  bodies  projecting  from 
it,  callei  glandtdcB  Pacchioni,  which  we  will  notice  again 
presently.  Baise  the  dura  mater  by  making  an  incision 
through  it  on  either  side  of  the  middle  line;  its  internal 
surface  is  found  to  be  smooth,  polished,  and  lubricated 
with  serum. 

Its  strtusture  is  fibro-serous.  The  fibrous  layer,  farming 
a  very  strong  and  firm  capsule  for  the  brain,  consists  of 
two  lamina,  the  outer  acting  as  the  periosteum,  the  inner 
going  to  form  the  different  reflections  of  the  brain.  Its 
serous  layer  is  the  reflected  or  parietal  portion  of  the 
arachnoid,  strongly  adhering  to  the  dura  mater,  and  al- 
ways in  contact  with  the  surface  of  the  brain. 

Blood-vessdSy  (Fig.  8.) — The  arteries  supplying  the  dura 
mater  come  from  the  ophthalmic  and  internal  carotid^  which 
send  branches  to  its  anterior  portion.  Its  lateral  parts  are 
supplied  by  the  middle  m/emngeal  artery^  a  branch  of  the  in- 
ternal maxillary,  its  posterior  portion  by  the  occipUal  and 
vertebralj  and  its  basilar  by  the  pharyngeal,  vertdnral  and 
internal  carotid.  Its  veins  enter  the  sinuses,  exoept  those 
of  the  middle  artery,  which  are  vence  comites. 
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The  nerves  are  few  and  small,  and  not  easily  traced. 
Branches,  however,  are  found  going  to  the  dura  mater 
from  the  fifth  pair,  and  branches  from  the  sympathetic 
accompany  the  meningeal  artery.  In  consequence  there* 
fore  of  the  paucity  of  the  nerves,  the  sensibility  of  this 
membrane  is  rather  dull. 

Hejleciwns  of  durcMfuder. — The  principal  of  these  reflec- 
tions are  the  falx  cerebri,  tentorium,  and  falx  cerebellL 
The  falx  cerebri  (/air,  a  sickle)  is  a  process,  of  a  sickle-like 
shape,  from  the  dura  mater  along  its  median  line.  It  is 
situated  between  the  hemispheres  of  the  brain,  which  it 
separates,  and  extends  from  the  foramen  coecum  and  crista 
gain  of  the  aathmoid  bone,  proceeding  by  its  superior  bor- 
der along  the  middle  line  of  the  frontal  bone  and  the 
sagittal  suture  of  the  parietal  bones,  back  upon  the  upper 
half  of  the  vertical  ridge  of  the  occipital  bone,  to  the  ten- 
torium, upon  which  it  rests  and  with  which  it  is  continu-  * 
ons;  as  it  ascends  it  describes  a  curve,  increasing  in  depth 
as  it  proceeds  upward,  having  its  superior  border  broad 
and  convex,  containing  the  superior  longitudinal  sinus, 
while  its  inferior  is  sharp  and  concave,  enclosing  the  infe- 
rior longitudinal  sinus. 

The  tentorium  is  stretched  horizontally  across  the  inferior 
part  of  the  cranium,  separating  the  cerebrum  from  the 
cerebellum.  It  is  seen  by  lifting  the  posterior  lobes  of  the 
cerebrum,  and  is  connected  by  its  convex  border  to  the 
transverse  ridge  and  tubercle  of  the  occipital  bone,  the 
inferior  posterior  angle  of  the  parietal,  the  superior  ridge 
of  the  petrous,  and  the  clinoid  processes  of  the  sphenoid. 
The  tentorium  is  convex  above  and  concave  below,  and 
derives  its  name  from  its  being  arched  in  the  centre  like  a 
tent  Along  its  convex  border  are  the  two  lateral  sinuses, 
and  upon  its  median  line  is  the  straight  sinus.  At  its 
anterior  part  is  a  large  oval  foramen  occupied  by  the  pons 
Varolii,  crura  cerebri,  and  the  superior  vermiform  process 
of  the  cerebellum. 

The  falx  cerebeUi  is  situated  below  the  tentorium,  upon 
the  inferior  occipital  ridge,  and  separates  the  hemispheres 
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of  the  cerebellum.  Its  convex  border  encloses  the  two 
occipital  sinuses.  Its  direction  is  vertical,  extending  from 
the  tentorium  above,  to  the  foramen  magnum  below.  Other 
reflections  of  the  dura  mater,  called  sphenoidal  folds,  are 
seen  on  the  sides  of  the  sella  turcica,  forming  the  cavernous 
sinuses. 

^  Simises  of  the  dura  mater,  (Fig.  112.) — All  the  sinuses 
are  formed  by  reflections  of  the  internal  lamina  of  the  dura 
mater^  separating  from  the  external,  and  leaving  large 
triangular  cavities  between  them,  lined  with  the  same 
membrane  as  that  of  the  veins,  all  communicating  with 
each  other,  and  designed  for  receiving  the  venous  blood  of 
the  brain.  As  many  as  fifteen  sinuses  are  enumerated; 
five  of  these  being  in  pairs  and  five  single.  Those  in  pairs 
are  the  two  lateral,  two  superior  petrosal,  two  inferior  petro- 
sal, two  occipital,  and  two  cavernous.  The  single  are  the 
superior  and  inferior  longitudinal,  the  straight,  transverse 
and  circular.  Others  again  make  only  eight,  while  Mr. 
Tuson  gives  nine,  which  is  the  most  commonly  received 
number.     They  are  the  following: 

1.  Superior  longitudinal  sinus.  2.  Inferior  longitudinal 
sinus.  3.  Two  lateral  sinuses.  4.  Vena  magna  GalenL 
5.  The  superior  petrosal  sinus.  6.  Inferior  petrosal  sinus. 
7.  The  two  carvernous  sinuses.  8.  Circular  sinus  of  Rid- 
ley.    9.  Torcular  Herophili. 

In  this,  however,  it  will  be  seen  there  is  no  mention  of 
the  occipital  sinuses.  The  superior  longitudinal  sinus,  as 
just  stated,  describes  the  course  of  the  superior  margin  of 
the  falx  major ;  when  opened  its  form  is  seen  to  be  trian- 
gular, its  base  being  above  and  its  apex  below,  in  the  falx — 
little  fibres  called  cordce-Willisii,  are  seen  to  cross  it  in 
difierent  places;  numerous  orifices  are  seen  throughout 
the  whole  extent  of  this  sinus,  corresponding  to  the  en- 
trance of  the  veins  from  the  cerebral  hemispheres,  dura- 
mater,  diploe,  and  pericranium. 

The  glandulce  Pacchioni  are  seen  connected  with  this 
sinus  in  two  positions,  first  on  the  outside  of  the  dura  mater 
and  near  the  sinus;  and  second  within  the  sinus.     They  are 


gmUSES  OF  THE  DURA  MATER. 


397 


B 


Fio.  112.      A  also  found  upon  the  arach- 

noid membrane.  These 
glands,  as  they  are  called, 
consist  of  small,  round, 
whitish  bodies,  found  in 
clusters  or  singly,  and 
varying  in  number,  size, 
and  appearance. 

The  inferior  longitudi- 
nal sinus  resembles  a  vein, 
and  receives  the  veins  of 
the  corpus  callosum.  It 
ends  in  the  straight  sinus. 
The  tivo  lateral  sinuses 
are  the  largest,  and  formed 
by  the  junction  of  the  lon- 
gitudinal and  straight 
They  commence  at  the  in- 
ternal occipital  protuber- 
ance, course  outward  along 
the  convex  border  of  the 
tentorium,  within  the  hor- 
izontal occipital  groove, 
thence  along  the  channel 
in  the  mastoid  portion  of 
the  temporal  bone,  and  finally  pass  out  of  the  skull  at  the 
foramen  lacerum  posterius  to  become  the  internal  jugular 
veins  of  the  neck. 

The  vein  of  Galen  corresponds  to  the  rectus  or  straight 
sinus  which  is  situated  between  the  laminee  at  the  base  of 
the  falx  major,  where  it  rests  upon  the  tentorium.  It  receives 

Fig.  1 13,  A  represents  the  sinuses  of  the  dara-mater.  a  Superior  longitudinal 
sinus.  6  Inferior  longitudinal  sinus,  both  of  these  sinuses  are  in  the  falx  cere- 
bri,   c  Veins  of  galen.    d  Rectus  or  straight  sinus,    e  Torcular  Herophili. 

Fio.  112,  B  represents  the  sinuses  at  the  base  of  the  cranium.  1  Opening 
of  superior  longitudinal  sinus  into  the  torcular  Herophili.  2  Left  lateral  sinus. 
d  Where  the  jugular  rein  commences,  e  Superior  petrosal  sinus.  /  Cavern- 
ous sinus,  g  Ophthalmic  Tein.  h  TransTerse  sious.  i  Circular  or  coronary 
sinus  of  Ridley. 
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the  veins  of  the  septum  lucidum,  choroid  plexus,  corpora 
striata,  and  other  inner  portions  of  the  brain,  and  termin- 
ates at  the  junction  of  the  longitudinal  and  straight  sinusL 

The  petrosal  sinuses  are  four  in  number,  two  on  each  side. 
The  superior  are  between  the  superior  grooved  ridge  of  the 
petrous  bone  and  tentorium,  the  inferior  at  the  root  of  the 
petrous  bone,  and  both  discharge  into  the  lateral  sinuses. 

The  caverrums  sintises  are  situated  upon  the  sides  of  the 
sella  turcica,  receive  the  ophthalmic  veins  anteriorly,  and 
connect  posteriorly  with  the  petrosal  sinuses.  Tendinous 
fibres  are  seen  intersecting  this  sinus,  and  through  it 
pass  the  internal  carotid  artery,  the  third^  fourth,  first 
branch  of  the  fifth  and  sixth  nerves. 

The  circular  sinus  of  Ridley  is  situated  in  front  and  be- 
hind the  pituitary  body,  almost  surrounding  it,  and  con- 
nected  with  the  cavernous. 

The  torcular  HerophUi  is  situated  upon  the  internal 
occipital  protuberance,  and  forms  the  common  point  of 
junction  of  the  longitudinal,  lateral,  straight,  occipital  and 
transverse  sinuses 

The  occipital  sinuses  are  situated  in  the  falx  cerebelli, 
receive  veins  from  the  spinal  canal,  cerebellum,  and  adja- 
cent bone,  and  terminate  in  the  torcular  HerophilL 

The  transverse  sinus  extends  across  the  cuneiform  pro- 
cess of  the  occipital  bone,  and  connects  with  the  petrosal^ 
cavernous,  and  lateral  sinus  of  opposite  sides. 

The  tunica  arachnoidea  forms  the  second  covering  of  the 
brain,  and  is  continuous  with  that  of  the  spinal  marrow. 
Like  all  serous  membranes,  it  forms  a  shut  sac,  one  portioa 
of  it  covering  the  brain,  called  visceral,  the  other,  or 
parietaly  is  refiected  upon  the  dura  mater.  It  presents  the 
usual  smooth,  shining,  transparent,  and  4elicate  appear- 
ance of  serous  membranes  in  general.  Its  extent  is  com- 
mensurate with  the  whole  external  surface  of  the  brain, 
covering  all  its  convolutions,  but  not  dipping  down  between 
them.  It  also  lines  the  interior  of  the  dura  mater,  and 
can  be  traced  into  the  ventricles  lining  their  internal  sur- 
face.   The  point  at  which  this  membrane  is  seen  to  enter 
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the  ventricles  is  beneath  the  posterior  lobes  of  the  cere* 
bram,  in  front  of  the  anterior  edge  of  the  tentorium,  and 
below  the  veins  of  Galen,  where  will  be  noticed  a  small 
foramen  or  canal,  leading  forward  above  the  pineal  gland, 
and  opening  into  the  third  ventricle.  The  arachnoid  is 
more  loosely  attached  at  some  points  than  others,  leaving 
spaces,  which  are  named  according  to  their  locations,  as 
the  anterior^  posterior^  lateraly  and  superior  evb-arachnoid 
spaces. 

Function. — ^To  secrete  a  fluid  serum  which  lubricates  its 
surfaces,  and  prevents  friction.  When  this  fluid  is  in 
excess  in  the  arachnoid  cavity,  that  is,  between  its  parietal 
and  visceral  portions,  it  constitutes  that  variety  of  dropsy 
known  by  the  name  of  hydrocephalus  extemus;  if  the  ex- 
cess be  in  the  ventricles,  it  is  called  hydrocephalus  intemus. 
It  gives  also  a  sheath  to  the  veins  as  they  enter  the  supe- 
rior longitudinal  sinus,  and  a  covering  to  the  nerves  as 
they  leave  the  brain. 

The  pia  maier  forms  the  third  and  innermost  membrane 
of  the  brain.  It  differs  from  the  spinal,  with  which  it  is 
continuous  in  being  vascular  instead  of  fibrous.  It  is  im- 
mediately in  apposition  with  the  brain,  and  is  much  more 
extensive  than  the  arachnoid ;  for  it  not  only  covers  the 
whole  of  the  external  surface  of  all  the  convolutions,  but 
dips  down  between,  covering,  every  where,  the  external 
gray  matter,  and  finally  entering  the  ventricles,  and  there 
forming  folds,  such  as  the  choroid  plexuses,  &c. 

It  can  be  drawn  out  from  between  the  various  convolu- 
tions and  expanded,  when  it  presents  the  appearance  of  an 
extremely  delicate  membrane  loaded  with  vessels;  hence 
its  structure  is  regarded  as  essentially  vascular.  It  is  the 
nutritious  membrane  of  the  brain,  the  capillary  arteries 
passing  from  it  into  the  brain,  and  the  veins  going  from  it 
into  the  sinuses.  Its  eoetemal  surface  is  in  relation  with 
the  arachnoid,  to  which  it  is  closely  and  inseparably  at- 
tached upon  the  surface  of  the  convolutions,  while  at  the 
base  of  the  brain,  and  in  the  different  sulci,  between  the  sev- 
eral convolutions,  they  are  distinct  and  readily  separated. 
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Its  interned  surface,  as  stated,  is  in  contact  with  the  brain, 
and  united  to  it  by  the  immense  number  of  vessels  passing 
from  it  into  its  substance. 

MEDULLA  OBLONGATA.    (Fig.  16.) 

The  medvRa  oblongata,  or  rachidian  bulh,  is  situated  upon 
the  cuneiform  process  of  the  occipital  bone,  occupying  its 
concave  surface,  and  forming  the  upper  portion  of  the  spi- 
nal marrow.  It  extends  from  the  atlas,  or  first  vertebra, 
to  the  pons  Varolii,  being  represented  as  from  "fourteen  to 
fifteen  lines  in  length,  nine  lines  in  breadth,  «nd  six  in 
thickness."  Its  shape  is  conical,  the  base  being  above,  the 
apex  below.  Like  the  spinal  marrow,  it  has  a  median  fis- 
sure in  front  and  behind,  dividing  it  into  two  lateral  and 
symmetrical  parts,  each  of  which  is  again  divided  by  three 
grooves,  presenting  upon  its  surface  four  eminences:  the 
corpora  pyramidalia,  corpora  olivaria,  corpora  resti/ormia, 
and  posterior  pyramids. 

According  to  Mr.  Solly,  each  lateral  half  of  the  spinal 
marrow  consists  of  anterolateral  and  posterior  columns; 
the  antero-lateral  being  again  divided  into  two  portions, 
not  by  any  anatomical  separation,  but,  he  says,  "physio- 
logically;" the  half  or  two-thirds  of  the  anterior  part 
being  the  motor  tract,  and  corresponding  to  the  corpora 
pyramidalia  and  olivaria  of  the  medulla  oblongata,  each  of 
which  sends  fibres  to  the  cerebrum  and  cerebellum,  while 
the  balance  of  the  antero-lateral  column,  with  the  poste- 
rior, is  for  sensation. 

The  anterior  median  fissure  of  the  medulla  oblongata  is 
broader  but  not  so  deep  as  the  spinal,  of  which  it  is  a  con- 
tinuation. It  is  lined  by  the  pia  mater,  and  is  connected 
by  transverse  commissural  fibres.  About  an  inch  below 
the  pons,  this  fissure  is  obstructed  by  the  fasciculi  of  the 
anterior  columns  of  the  spinal  marrow,  crossing  or  decus- 
sating each  other  at  the  lower  end  of  each  pyramid.  This 
decussation  explains  why  injuries  upon  one  side  of  the 
brain  affect  the  opposite  side  of  the  body;  but  as  all  the 
fibres  do  not  cross  over,  this  further  explains  the  occar 
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sional  exceptions^  when  the  injury  is  felt  on  the  same 
side. 

The  Corpora  pyramiddlia,  or  anterior  pyramids,  are  sit- 
uated upon  either  side  of  the  median  fissure,  extending  the 
whole  length  of  the  medulla  oblongata,  and  represent  two 
white,  convex,  and  narrow  bands,  placed  side  by  side. 
They  each  arise  at  the  point  of  decussation,  as  above  stated, 
by  two  sets  of  fibres — the  one  from  the  opposite  anterior 
column  of  the  spinal  marrow — the  other  from  the  same 
side  with  itself  As  they  enter  the  pons  they  become  con- 
stricted^ and  can  be  traced  through  it  to  the  crura  cerebri, 
forming  their  outer  and  anterior  portions. 

Corpora  Olivariay  so  named  from  their  resemblance  to  an 
olive,  are  situated  to  the  outside  of  the  corpora  pyramid- 
alia,  are  shorter,  and  more  convex  than  the  pyramids,  and 
separated  from  them  and  the  restiform  bodies  by  a  groove. 
They  consist  of  two  beautiful  white  bodies,  which  proceed 
from  the  antero  lateral  column  of  the  spinal  marrow,  and 
continue  through  the  central  portion  of  the  medulla  ob- 
longata, extending  to  its  posterior  surface,  forming  the 
floor  of  the  fourth  ventricle.  These  bodies  can  be  traced  as- 
cending behind  the  corpora  pyramidalia,  through  the  pons, 
to  the  posterior  portions  of  the  crura  cerebri,  and  thence  to 
the  tubercida  quadngeminay  and  optic  thaf,ami.  Some  curved 
fibres,  termed  arci/orniy  pass  over  the  corpora  olivaria  from 
the  pyramids  to  the  corpora  restiformia;  they  vary  in  num- 
ber and  size,  and  are  regarded  as  commissural  between  the 
bodies  with  which  they  are  connected. 

The  olivary  bodies  are  found  to  exist  only  in  man  and 
the  quadrumana.  On  being  divided,  a  quantity  of  gray 
matter  is  seen,  called  the  olivary  ganglion. 

The  Corpora  Restiformia  {restis,  a  rope)  are  situated 
upon  the  side  and  posterior  part  of  the  medulla  oblongata, 
separated  from  the  corpora  olivaria  by  a  groove,  and  from 
each  other  superiorly  by  the  fourth  ventricle,  and  inferi- 
orly  by  the  posterior  median  fissure.  They  are  continuous 
with  the  posterior  and  part  of  the  antero  lateral  columns 
of  the  spinal  cord,  and  are  traced  ascending  and  diverging 
26 
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to  the  cerebellum.  The  corpora  restiformia  thus  form  the 
line  of  connection  between  the  spinal  marrow,  medulla 
oblongata,  and  cerebellum.  Mr.  Solly  calls  these  bodies 
ganglia  restiformia^  or  the  ganglia  of  the  pneumogastric 
nerves. 

The  Posterior  pyramids  are  seen  on  the  back  part  of  the 
cord  on  either  side  of  the  posterior  fissure,  in  relation  with 
the  fouith  ventricle,  and  continuous  partly  with  the  resti- 
form,  and  partly  with  the  posterior  olivary  bodies.  They 
are  found  to  commence  as  low  down  as  the  dorsal  region, 
and  to  ascend  as  high  as  the  fourth  ventricle.  They  are 
viewed  as  commissural  to  the  spinal  cord  and  medulla  ob- 
longata; These  posterior  pyramids  are  also  called  andUory 
ganglia^  The  medulla  oblongata,  thus  composed,  is  justly 
regarded  as  a  most  important  ganglionic  centre,  or  as  Mr. 
Solly  thinks,  of  six  ganglia,  three  on  either  side  of  the 
fissure,  i.  e.  the  anterior,  lateral,  and  posterior,  in  addition 
to  the  columns  for  motion  and  sensation. 

Nerves  of  the  Medulla  Oblongata, — Between  the  pyramids 
and  olivary  are  the  ninth  nerves,  between  the  olivary  and 
the  restiform  bodies  are  the  eighth  pair.  From  the  oli- 
vary, by  the  side  of  the  calamus  scriptorius,  are  the  audi- 
tory. The  fifth  can  be  traced  also  into  the  olivary,  and 
the  sixth  are  between  the  pyramids  and  pons. 

PONS  vaeolh. 

The  Pons  Varolii^  or  tvber  annular e^  C^ig*  16,)  so  called 
from  its  arched  or  bridge-like  form  and  its  discoverer,  is 
a  white  body,  situated  upon  the  top  of  the  medulla  ob- 
longata, about  the  centre  of  the  base  of  the  brain,  and 
between  the  cerebrum  and  cerebellum. 

It  rests  upon  the  cuneiform  process  of  the  occipital  bone 
at  its  junction  with  the  sphenoid,  by  its  inferior  and  ante- 
rior surface.  Its  superior  and  posterior  surfaces  are  in  rela- 
tion with  the  tubercula  quadrigemina,  the  fourth  ventride, 
and  the  aqueduct  of  Sylvius.  The  crura  cerebri  are  con- 
nected to  its  upper  extremity,  the  crura  cerebelli  to  its  sides, 
and  the  medulla  oblongata  to  its  lower  extremity.    Its  in- 
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ferior  surface  is  divided  by  a  median  groove,  which  receives 
the  basilar  artery. 

Its  structure  externally  is  fibrous  or  medullary,  and 
white;  the  superficial  fibres  on  the  lower  surface,  run 
transversely  from  the  crus  cerebelli  on  the  one  side,  to  the 
crus  on  the  opposite  side,  thus  making  the  pons  the  great 
commissure  of  the  cerebellum.  Beneath  these  transverse 
fibres,  after  turning  them  aside,  is  seen  a  quantity  of  cin- 
eritious  matter,  through  which  pass  medullary  fibres  corre- 
sponding to  the  pyramidal  tracts,  intermingling  with  the 
transverse  fibres,  and  proceeding  onward  to  the  crura  cerebri 

The  size  of  the  pons  is  always  found  to  be  in  direct  pro- 
portion to  the  hemispheres  of  the  cerebellum.  When  the 
cerebellum  is  very  small  or  entirely  wanting,  the  pons  is 
likewise  proportionally  small  or  wholly  absent.  This  fact 
is  confirmed  by  comparative  anatomy,  as  in  birds,  fishes 
and  reptiles,  the  cerebellum  being  entirely  wanting  or 
only  rudimental,  the  pons  is  equally  wanting. 

The  pons  is  so  connected  with  the  medulla  oblongata, 
cerebellum,  and  cerebrum,  as  to  be  regarded  as  having  a 
common  reUstion  to  the  whole. 

CEREBELLUM — ^LBSSER  OR  INFERIOR  BRAIN.   (Fig.  113.) 

Dissection, — ^Raise  the  posterior  lobes  of  the  cerebrum,  or 
remove  them  entirely,  and  divide  the  tentorium,  when  the 
cerebellum  will  be  exposed. 

It  is  situated  beneath  the  tentorium  in  the  inferior  oc- 
cipital foss8d.  Its  size  is  estimated  to  be  seven  times 
smaller  than  the  cerebrum,  and  according  to  Gall,  larger 
in  the  female  than  the  male.  The  average  weight  is  about 
four  ounces  and  a  half.  Its /orm  is  that  of  an  ^^ellip- 
soid"— oval  in  the  transverse  diameter,  and  measuring 
from  three  and  a  half  to  four  inches  in  this  direction. 
Its  antero-posterior  diameter  is  from  two  to  two  and  a 
half  inches,  and  its  vertical,  in  the  thickest  part,  about 
two  inches.  It  is  divided  into  two  lateral  and  sym- 
metrical parts  called  hemispheres.  This  division  is  made 
by  the  anterior  and  posterior  median  fissurdi,  or  notches, 
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the  latter    of  which  contains    the    falx    cerehelli.    The 
posterior  fissure,  from  its  great  depth,  receives  the  name 
Fw/ 113.      A  »leo  of  the  vaSey, 

or  jmrae^ike  Jia- 
Bure.  The  ante- 
rior one  is  broad, 
encloses  the  ta- 
bercula  quadri- 
gemina,  and  ovei- 
laps  the  fourth 
ventricle.  Each 
hemisphere  is 
again  divided  in- 
to lobes  and  lob- 
ules bythe  various 
salci  and  furrows 
on  itB  surfaces. 
Its  surfaces  are 
two — sup^v^  and 
inferior. 

The  superior 
surface  is  marked 
bylines  orfurrows 
which  are  concen- 
tric, presenting 
the  form  of  large 
curves,  parallel  and  concave  forward.     In  the  middle  line, 

Fio.  113,  A  represeaU  the  superior  lurfacc  at  the  CeTcbellum.  1  1  L*^ 
eral  lobes  or  hemispberes.  3  3  Anterior  or  square  lobes.  3  3  Posterior  oc 
aemicircular-ihaped  lobes.  4  4  Inferior  semilunar  lobe — ita  internal  part 
5  G  Superior  rermironn  proeesi.  7  Tbe  deep  posterior  fissure,  aeparalin;  Ibe 
hemispberea,  and  coTered  hj  medulla  oblongata,  called  the  vallej,  or  pune- 
like  Sssure.    8  Pons  Varolii.    9  Superior  fossa  of  cerebellum. 

Fio.  113,  B  represents  the  iDferior  surface  of  the  Cerebellum.  I  I  Lal^n' 
betnispheres,  or  lobes.  2  2  External  and  front  portions  of  anterior  lobes.  3  3 
Great  horizontal  fiiaure.  4  4  The  posterior  or  Bemilunar  lobes.  &  S  Gracil>i> 
or  slender  lobes.  S  6  Digastric,  or  anterior  and  external  lobes.  1  7  htajp 
daloid,  or  tonsillitic  lobes.  8  6  Flocculus,  or  Pneui])c^;astric  lobes.  9  9  n'taile 
^ubstaDce  of  floca|jus.  11  Inferior  vermiform  proceu.  13  Nodule.  13  I^t- 
amid.    14  Pods  nrolii.    15  15  Crura  oerebelli. 
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and  most  prominent  in  front,  is  a  ridge  or  process,  called 
the  superior  vermiform  process^  or  middle  superior  lobe, 
which  is  related  with  the  valve  of  Vieussens — covers  the 
tnbercula  quadrigemina,  and  connects  the  lateral  lobes. 
One  deep  sulcus  divides  the  superior  surface  of  each  hemi- 
sphere into  an  anterior  and  posterior  lobe.  The  anterior 
stretches  as  far  forward  as  the  anterior  notch,  and  is  con- 
nected  to  its  fellow  by  the  transverse  fibres  of  the  superior 
vermiform  process.  The  posterior  extends  to  the  convex 
border  behind,  and  is  also  connected  by  transverse  fibres. 
Both  of  these  lobes  are  again  divisible  into  smaller  parts 
consisting  of  lobules,  and  laminie,  or  leaflets. 

The  inferior  awfdcey  like  the  superior,  is  also  marked  by 
concentric  lines,  furrows,  or  sulci.  It  is  divided  from  the 
superior  by  a  horizontal  fissure,  which  is  deep  and  extends 
round  the  circumference  of  both  hemispheres,  as  far  for- 
ward as  the  pons.  This  fissure  is  lined  by  pia  mater,  and 
has  its  floor  covered  with  medullary  matter,  which  can  be 
traced  into  the  crura  cerebelli. 

When  the  membranes  are  removed,  the  furrows  of  both 
surfaces  are  found  to  differ  from  those  of  the  cerebrum,  in 
having  tiieir  bases  closed  with  the  white  neurine,  instead 
ef  the  gray. 

The  lower  surface  which  is  very  convex,  has  been  divided 
by  anatomists  into  as  many  as  five  lobes,  distinguished  as 
follows :  The  aiUerior  and  inierMd^  called  also  the  amyg- 
daloidy  or  tonsiUUic;  the  anterior  external^  or  the  digastric; 
the  posterior^  or  semilunar;  the  pneumogastric  lobe,  otJIoo^ 
cuius;  the  anterior  iiferior^  and  the  middle  lobe,  or  gracilis. 
The  names  of  these  several  lobes  define  pretty  well  their 
location.  The  tonsil,  or  anterior  internal  lobe,  is  covered 
by  the  medulla  oblongata,  and  projects  into  the  fourth  ven- 
tricle, at  its  sides  and  posterior  part. 

The  pneumogastric  lobe  is  near  the  origin  of  the  eighth 
pair  of  nerves — Whence  its  name. 

In  the  median  fissure,  on  the  inferior  sur&ce,  is  seen  a 
pyramidal  projection,  divided  into  rings  transversely,  and 
called  the  inferior  vermiform  process,  which  unites  the 
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heniiBpIieres  below.  The  superior  and  inferior  vennifonn 
proceEsea,  thougli  distinguished  by  different  namcB,  ate 
regarded  as  eaflentially  one  and  the  same  lobe,  as  they 
are  continuous,  the  one  with  the  other,  and  have  been 
called  the  median  lobe,  or  primitive  lobe  of  the  cerebel- 
lum. 

This  primitive  lobe  ia  found  to  he  the  only  portion  preBent 
in  fish  and  reptiles,  while  in  birds  the  hemispheres  consist 
eimply  of  small  lateral  ofisets  from  this  central  ftindamental 
part. 

Upon  the  inferior  vermiform  process,  three  little  emi- 
nences have  received  names,  the  most  anterior  being  called 
the  nodtde;  the  middle,  the  uvula;  and  the  posterior,  the 
pyramid. 

.  Fio.  114.  The  cerebellum  consista  of 

cineritious,  or  gray  matter 
externally,  and  white  or 
medullary  internally.  Il 
making  a  horizontal  section, 
a  large  white  central  me- 
dullary mass  is  seen,  which 
can  be  traced  from  the  one 
hemisphere  to  the  other.  In 
a  vertical  section,  a  beauti- 
ful arrangement  of  the  med- 
allary  strife,  resembling  the  branches  of  a  tree,  is  seen,  and 
hence  called  arbor  vitcB.  If  the  vertical  incision  be  madeupon 
the  outer  third  of  the  hemisphere,  there  will  be  noticed  in  the 
interior  of  the  white  central  ma#8,  a  small  yellowish  or  gr«J 

Fio.  Ill  reprcHDli  the  arhor-vita  of  th«  cerebelluni.  a  Tubercula  quiJn- 
Eemioa.  b  Superior  aurface  of  tbe  cerabellum.  c  Inferior  surface  and  irtM 
TJia ;  fWm  tbe  trunk  of  this  latter  three  fuciculi  af«  traoed  to  the  tubereula 
qiiadrigemiaa,  tbe  motl  internal  of  than  fuciculi  ii,  d  A  Gbroua  lajei ;  on  <1>* 
outside  of  thia  la,  t  The  next  ftscieulua,  and  on  the  outside  of  this  as>i><  <*■ 
/Th«  third  faacicului.  ^  A  thin  medullarj  Itjer  pauing  from  the  crusceicbeui 
to  the  cerebrum,  h  Anterior  oitramity  of  fourth  Tentriele.  i  Middle  furrow"* 
the  floor  of  fourth  Tentriele.  j  Tracta  of  n*r»ou»  natter  leading  to  the  audilo- 
rj  nerxo.  k  Nerroui  matter  preientinj  a  taiMd  appearance  on  the  floor  oi 
fourth  Tentriele.  I  Middle  fissure  in  calamus  scriploriu*.  m  Corpor»-r«»tif«- 
mia.    M  A  aide  Tiew  of  the  spinal  mairow. 
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body,  called  the  corpus  dentcUum  or  rJumibaideum,  or  ganglion 
of  the  cerebellum.  This  ganglion  receives  the  greater  part 
of  the  corpus  restiforme,  and  with  the  central  medullary  por- 
tion in  which  it  is  found,  is  connected  with  the  medulla  ob- 
longata, pons  Varolii,  and  cerebrum.  Three  processes  on 
each  side  establish  this  connection :  1.  The  inferior  process 
or  peduncle,  corpita  restiforme^  which  extends  from  the 
posterior  column  of  the  medulla  oblongata,  to  this  central 
portion  of  the  cerebellum.  2.  The  anterior  pedunde  or  crua 
oerebeUi,  which  proceeds  from  the  floor  of  the  horizontal  fis- 
sure on  either  side,  and  passing  forward  and  inward,  meets 
with  its  fellow  of  the  opposite  side  to  form  the  anterior  layer 
of  the  pons  or  great  commissure  of  the  cerebellum,  and  3. 
The  superior  pedunde^  or  processus  a  cerebdio  ad  testes* 
These  are  two  white,  thick,  medullary  bands,  which  are 
traced  from  the  corpus  dqntatum  of  each  hemisphere,  and 
ascend  above  the  crura  cerebelli,  to  join  the  testes.  They 
form  part  of  the  lateral  boundaries  of  the  fourth  ventricle, 
and  are  connected  to  each  other  by  the  valve  of  Vieussens^ 
which  together  act  as  commissures,  both  between  the  cere- 
brum and  cerebellum,  as  well  as  between  the  hemispheres 
of  the  cerebellum  and  the  median  lobe. 

The  fourth  ventricle  generally  described  as  belonging  to 
the  cerebellum,  is  rather  considered  a  ventricle  of  the  me- 
dulla oblongata.  It  is  situated  upon  the  posterior  surface 
of  the  medulla  oblongata,  having  the  pons  in  front,  the 
median  lobe  of  the  cerebellum  behind,  and  its  hemispheres 
laterally.  It  appears  as  a  considerable  cavity  of  a  quadri- 
lateral shape,  about  an  inch  and  a  half  in  length,  and  of 
nearly  the  same  breadth. 

The  superior  angle  of  this  ventricle  leads  into  the  aque- 
duct of  Sylvius;  the  inferior  corresponds  with  the  posterior 
median  fissure  of  the  cord. 

On  the  anterior  and  inferior  wall  of  this  ventricle  is  a 
median  groove,  distinct  and  sharp,  and  from  its  resem- 
blance to  a  writing  pen,  has  been  called  calamus  scriptorius. 
On  either  side  are  white  striaa,  the  linear  transversce  forming 
the  feathers  of  the  pen  and  being  the  origin  of  the  auditory 
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nerve  or  portio  mollis.    This  cavity  is  lined  in  most  of  its 
extent  by  gray  neurine. 

CEREBRUM  OR  UPPER  BRAIN. 

The  Cerebrum^  (Fig.  16,)  styled  the  brain  proper,  is  siir 
wUed  within  the  cranial  cavity,  occupying  the  whole  of 
this  cavity  extending  from  the  vault  to  the  tentorium,  by 
which  latter  it  is  separated  from  the  lower  brain  or  cere* 
hekhxm* 

It  is  about  seven  times  heavier  than  the  cerebellum, 
weighing  from  two  and  a  half  to  three  pounds.  The  brain 
of  man  is  heavier  than  that  of  any  other  animal.  Its 
form  is  oval,  and  its  average  diameters  are  as  follow :  the 
antero  posterior  about  six  inches,  the  transverse  in  its 
greatest  breadth  about  five,  and  the  vertical  between  four 
and  five.  It  is  divided  into  two  lateral  and  symmetrical 
parts  by  a  deep  fissure  which  runs  along  the  median  line, 
separating  the  cerebrum  in  its  whole  depth,  but  inter- 
rupted by  the  corpus  callosum  in  the  middle.  This  fissure 
receives  the  falx  major  and  the  anterior  and  cerebral  arte- 
ries and  veins,  and  the  two  lateral  portions  thus  divided 
are  called  hemispheres.  Each  hemisphere  is  again  divided 
into  three  lobes,  an  anterior,  middle,  and  posterior  lobe. 
The  anterior  or  frontal  lobes  are  small  and  are  situated 
upon  the  orbitar  plates  of  the  frontal  bone.  The  middle 
or  temporal  are  large  and  prominent,  occupy  the  middle 
Ibssa  in  the  base  of  the  cranium,  and  are  separated  from 
the  anterior  by  the  deep  fissure  of  Sylviu$.  This  fissure 
receives  the  middle  cerebral  arteries. 

The  posterior  lobes  rest  upon  the  tentorium,  having  but 
a  slight  mark  of  separation  from  the  middle,  which  how- 
ever corresponds  to  the  superior  ridge  of  the  petrous  bone. 
The  aurfaxiea  of  the  cerebrum  are  avperior^  inferior^  and 
lateraL  Its  general  form  has  just  been  stated  to  be  oval, 
but  as  it  exactly  corresponds  with  the  cranial  cavity,  its 
shape  will  vary  with  the  shape  of  this  cavity.  The  form 
of  the  superior  surface  is  convex,  corresponding  to  the 
concave  vault,  of  the  cranium — the  inferior  is  flat^  adapted 
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-to  the  base,  while  the  lateral  surfaces  are  also  a  little  flat- 
tened. All  the  surfaces  of  the  cerebrum  are  marked  by 
distiuct  emineiices,  which,  &Dm  their  turnings  and  resem- 
blance to  the  intestines,  are  called  oonvoliUions,  (Fig.  115, 
A,)  while  the  deep  furrows  every  where  seen  separating  the 
oonTolations  are  named  anfrad-uosities,  sod  range  from  a 
quarter  to  aa  ioch  and  a  half  in  depth. 

The  surface  of  the  conrolntiona  presents  a  smooth  and 
polished  appearance,  from  the  presence  and  covering  of  the 
arachnoid  membrane.  "  A  convolution  is  defined  to  be  a 
convex  fold  of  superficial  gray  neurine,  covered  all  round 
to  its  base  by  pia  mater ;  and  a  ewleua  is  a  depression  or  in- 
volution between  any  two  or  more  convolutions,  and  lined 
by  a  continuation  of  the  gray  lamina." 

The  convolutions  are  very  varied,  both  in  their  form  and 
Bumber,  and  though  seemingly  on  first  view  distinct,  yet 
they  really  are  continuous  with  and  run  into  each  other, 
though  there  is  nevertheless  a  close,  if  not  a  perfect  sym- 
metry between  those  of  opposite  sides. 

These  convolutions  constituting  the  cortical  portion,  are 

called  by  Mr.  Solly  the  hemiapkericai  ganglia,  and  their 

gtructure  does  not  consist,  he  says,  of  a  single  layer  of  gray 

or  cortical  matter,  but  according  to  the  microscopic  obser- 

Fta.  lis.         A 


Tations  of  M.  Baillarger,  of  six  layers,  three  layers  of 
the  gray,  alternating  with  three  of  the  white,  (Fig.  1^5,  B.) 
Counting  from  within,  the  first  is  represented  as  gray,  the 

Fia.  115,  A  Tepreunto  the  convahttioiu  of  one  iide  of  the  cBrebnim.  a  An- 
(erioTlob«  of  cerebrum,    b  Foiterior  lobe,    c  Middle  lobe. 

Fio.  115,  B  reprcMDti  the  »ix  elteniate  lajen  of  gnj  and  while  neurine, 
compoeii^  ■  eooTolutlon  of  the  buman  bnin. 
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second  white,  the  third  gray,  the  fourth  white,  the  fifth 
gray,  and  the  sixth  white.  The  outermost  or  cortical  layer, 
which  to  the  eye  is  cineritious,  is  thus  seen  to  be,  under  the 
glass,  white,  and  this  seems  also  to  accord  with  the  obser- 
vations of  Mr.  Grainger,  thus  reversing  the  supposed  order 
of  the  several  layers. 

In  the  posterior  convolutions  the  distinction  between 
some  of  these  layers  has  been  frequently  seen  with  the 
naked  eye.    The  tubular  fibres  from  the  hemispheres  pass 
through  these  layers,  and  in  relation  to  the  convolutions 
are,  according  to  Mr.  Solly,  arranged  in  four  different  ways, 
"  first,  some  of  them  commencing  from  the  convolutions  of 
the  anterior,  middle,  and  posterior  lobes,  pass  through  the 
corpora  striata,  and  forming  the  inferior  layer  of  the  crus 
cerebri,  pass  through  the  pons  Varolii,  so  as  to  form  the  an- 
terior columns  of  the  spinal  cord,  the  motor  tract;  second, 
others  commencing  in  the  nerves  of  sensation,  after  passr 
ing  through  the  pons  Varolii,  and  emerging  from  the 
substance  of  the  thalamus,  terminate  in  the  same  convolu- 
tions, constituting  the  sensory  tract;  third,  others  passing 
from  one  side  of  the  brain  to  the  other,  and  in  apposition  to 
the  internal  surface  of  all  the  convolutions,  are  those  fibres 
which,  collected  into  a  mass,  form  between  the  hemispheres 
that  wide  bridge,  the  great  transverse  commissure  or  oorpua 
caUosum,  to  be  presently  described ;  fourth,  in  contact  with 
all  the  convolutions  are  the  fibres  of  the  superior  and  in- 
ferior longitudinal  commissures,  which  connect  together 
those  convolutions  which  are  situated  on  the  same  side  of 
the  mesial  line  or  diffSerent  portions  of  the  same  hemi- 
spherical ganglion.'^ 

Those  fibres  going  from  the  anterior  and  posterior  col- 
umns of  the  cord,  as  from  a  common  centre  and  spreading 
out  upon  the  convolutions,  are  called  by  Gall  and  Spurzheim 
the  di\)ergingjibres.  While  those  proceeding  from  the  con- 
volutions towards  the  centre  of  the  brain  are  named  oonr 
verging  fbres. 

The  convolutions  are  distinguished  into  primary  and 
secondary.    The  primary  are  those  which  are  found  to  be 


CEREBKI7M.  411 

« 

more  generally  present,  and  to  exist  in  the  inferior  animals. 
They  are  generally  longitudinal  in  their  direction,  while 
the  secondary  are  found  to  be  mostly  transverse.  One  of 
the  most  regular  of  the  primary  convolutions,  is  the  long 
curved  one  situated  on  the  inner  or  mesial  side  of  each 
hemisphere  above,  and  separated  from  the  corpus  callosum 
by  a  narrow  furrow,  which,  from  its  surrounding  the  edge 
of  the  hemisphere  after  the  manner  of  a  hem,  is  called  the 
ourlet  or  hem-like  convolution ;  it  bends  down  in  front  with 
the  corpus  callosum,  and  is  lost  in  the  inferior  convolutions 
at  the  Sylvian  fissure,  behind;  it  also  follows  the  corpus  cal- 
losum, is  attached  to  the  posterior  convolutions,  and  can  be 
traced  downward  and  forward  into  the  middle  lobe  form- 
ing the  hippocamptia  major. 

Another  large  primary  one  bounds  the  fissure  of  Sylvius, 
and  within  this  fissure  is  a  cluster  of  radiated  convolu- 
tions called  the  "  island  of  ReU!' 

The  fissure  of  Sylvius  is  made  a  very  important  point  by 
Mr.  Solly,  as  from  one  particular  spot  within  it,  called  the 
quadrilateral  spot  or  substantia  perforala  anterior,  all  the 
convolutions  are  made  to  arise.  At  this  spot  the  hemi- 
spherical ganglia  are  first  observed  as  a  mere  point,  and 
from  thence  they  gradually  expand  and  develop  themselves. 

Fundions  of  the  Convolutions. — The  convolutions  are 
regarded  as  the  especial  ganglia  or  instruments  of  the 
mind,  and  comparative  anatomy,  experiments  on  living 
animals,  "developmental"  anatomy,  and  pathology  are  all 
brought  to  demonstrate  most  conclusively  that  the  convo- 
lutions constitute  the  especial  cerebral  organs  of  intel- 
lectual action — (for  further  remarks  see  nervous  tissue, 
under  the  head  of  Alphabet  of  Anatomy.)  The  cerebrum 
contains  a  variety  of  bodies,  which  we  will  examine  from 
the  base  or  below  upward,  as  this  is  found  to  be  the  natural 
order  of  development. 

The  Crura  Cerebri  (Fig.  16)  constitute  the  peduncles  of 
the  upper  brain,  and  are  situated  at  the  anterior  or  upper 
edge  of  the  pons.  They  are  two  in  number  and  consist  of 
white,  thick,  fibrous  cords  about  half  an  inch  in  length,  round 
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at  the  pons^  but  becoming  more  transverse  as  tbey  ascend  to 
the  optic  thalami,  and  corpora  striata ;  here  they  become  en- 
larged and  flattened,  and  enter  these  latter  bodies.  As  they 
ascend  from  the  pons  they  diverge,  and  are  connected  by  the 
intercrurcd  lamina,  or  middle  perforcUed  pUxte,  The  optic 
tracts  pass  oyer  them  internally  and  in  front,  and  they  form 
the  floor  of  the  iter  a  tertio  ad  quatium  veniricidum.  Each 
cms  is  marked  by  a  groove  into  two  tracts,  one  of  which  is 
continuous  with  the  anterior  pyramidal  tract  through  the 
pons,  on  to  the  corpus  striatum — the  other,  which  is  the 
larger,  corresponds  to  the  olivary  body  and  goes  to  the  thal- 
amus. On  cutting  the  cms  it  presents,  near  its  centre,  a 
mass  of  gray  matter  having  rather  a  darkish  appearance, 
and  called  locus  niger.  On  the  inner  surface  of  the  crura 
is  seen  the  attachment  of  the  third  pair  of  nerves.  The 
8tsse  of  the  crura,  it  is  believed,  bears  a  proportion  to  that 
of  the  hemispheres  into  which  they  expands 

The  Corpora  mammiUaria,  or  oJ&tcan^ta,  (Fig.  16,)  are  two 
small  white  bodies,  about  the  size  of  a  pea,  situated  upon 
the  inner  surfaces  of  the  crura  at  their  anterior  extremity* 
Their  structure  is  white  externally,  and  gray  or  cineritious 
within.  Their  relation  is  with  the  anterior  pillars  of  the 
fornix  which  terminate  in  them.  They  have  the  tuber 
cinereum  in  front,  and  partly  assist  in  closing  the  third 
ventricle.  These  with  the  locus  niger,  are  regarded  as 
ganglionic. 

The  Tuber  Cinereum  (also  called^on*  Tarini)  is  a  soft,  gray 
body,  on  the  under  surface  of  the  crura  cerebri,  in  front  of 
the  albicantia,  and  behind  the  optic  commissures.  It  forms 
the  floor  of  the  third  ventricle. 

The  InfundHmlum  is  a  conical  tubular  body  of  gray  mat- 
ter, proceeding  from  the  centre  of  the  tuber  cinereum,  and 
descending  to  the  pituitary  gland  in  the  sella  turcica.  Its 
upper  part  opens  into  the  third  ventricle — its  lower  part 
forms  the  apex,  and  by  some  is  said  to  be  closed — ^though 
Meckel  asserts  it  is  open  through  its  whole  extent. 

The  Pituitary  gland  is  situated  in  the  sella  turcica  of  the 
sphenoid  bone,  between  the  dura  mater  and  tunica  arach« 
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Qoidea,  by  which  membranea  it  is  firmly  retained  in  ite  ' 
place,  and  has  a  very  slight  connection  with  the  brain.  It 
is  aval  tran^vefsely,  and  presents  the  appearance  of  two 
lobes,  of  which  the  anterior  is  the  larger.  It  is  a  firm  body 
consisting  of  cineritious  matter  externally,  and  medullary 
within.  On  either  side  s  depression  is  observed  connecting 
it,  by  two  small  canals,  with  the  infiindibulum.  Though 
called  a  gland,  yet  there  is  nothing  in  its  structure  or  func- 
tion, so  far  as  we  are  ac<iuainted,  by  which  it  can  be  placed 
among  the  glands. 

Tubercula  Quadrigemina. — Dissection. — Having  the  base 
of  the  brain  uppermost,  draw  the  cerebellum  forward  and 
remove  the  pia  ma-  Fw.  lie. 

ter.  These  are  four 
beautiMly  white 
bodies,  situated 
above  the  crura 
cerebri,  and  behind 
are  connected  with  ^ 
the  thalami.  The 
superior  are  called 
the  nates;  the  infe- 
rior, the  testes.  It 
is  the  nates  which  are  connected  with  the  thalami.  The 
testes  are  united  to  the  cerebellum  by  two  thin,  white  1am- 
inse,  called  i)ie  processus  a  cerebeUo  ad  testes,  which  diverge 
to  tlje  cerebellum,  through  and  forming  part  of  its  crus. 
Between  these  processes  is  seen  a  white  layer  of  medullary 
matter  extending  from  one  side  to  the  other,  forming  the 

Fid.  116  KprewnU  k  longititdioal  wotloD  of  .the  Brain,  the  incisloD  belos 
made  along  the  middle  line  between  the  liro  bemisplierea  o(  the  cerebrum. 
•  Inner  turftce  of  the  left  hemisphere.  6  Section  of  the  cerebellum,  dl»> 
pUjing  the  utior  vitie.  e  Medulla  oblongata,  d  Corpus  callosum.  t  Fomlx. 
/  One  of  the  crura  of  the  fornix.  ;  One  of  the  corpora  albicantia.  h  Septum 
lucidum.  t  Velum  interpoiitum.  j  Diriiion  of  the  middle  commiasure  of  the 
(hint  Tenlricle.  k  Diriaion  of  anterior  commiiaure.  I  DiTuioD  of  posterior 
commiasure.  m  Corpora  quadrigemina.  n  Fineal  gland,  o  Aqueduct  of 
BjlTius,  or  iter  a  tertio  ad  quartum  Tenlriculum.  p  Fourth  Tentricle.  g  Pont 
Tarolit.  r  Crua  cerebri  i  Tuber  claereum.  I  One  of  the  optic  nerves.  % 
Left  olfactory  oerre. 
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roof  of  the  fourth  ventricle,  and  called  the  valve  of  FieuS' 
sens. 

This  valve  is  streaked  with  gray  matter — is  covered  by 
the  superior  vermiform  process,  and  has  the  fourth  pair  of 
nerves  arising  from  it.  A  tube  or  canal  is  traced  beneath 
the  tubercula  quadrigemina,  leading  from  the  third  to  the 
fourth  ventricle,  beneath  the  valve  of  Vieussens,  called  the 
aqiieduct  of  Sylvius.  The  four  tubercles,  though  separated 
hy  a  transverse  and  vertical  fissure,  have  but  one  common 
base.  They  are  covered  by  a  vascular  membrane — the 
vdum  interpositum.  The  structure  of  these  bodies  is  white 
without,  and  gray  within. 

Only  two  of  these  tubercula  are  seen  in  fish  and  reptiles, 
and  are  viewed  as  the  optic  lobes,  or  the  organs  which  re- 
ceive and  recognize  the  impressions  of  light,  color,  &c. 

The  pineal  gland,  (Fig.  116,)  is  situated  upon  the  nates 
and  is  surrounded  by  the  velum  interpositum,  a  reflection 
of  pia  mater.  It  is  an  oblong,  reddish  body,  composed  of 
cineritious  matter,  and  containing  calcareous  particles  or 
gritty  matter  called  acerwlua,  which  on  analysis  is  found 
to  consist  principally  of  phosphate  and  carbonate  of  lime. 
The  posterior  part  of  this  gland  is  soft  and  called  conor 
rium.  It  is  united  to  the  thalami  by  two  delicate  processes, 
the  pedunculi,  which  proceed  forward  on  the  inner  mar- 
gins of  the  thalami,  and  join  the  descending  pillars  of 
the  fornix.  A  variety  of  opinions  have  been  indulged  in 
reference  to  the  use  of  this  gland.  Des  Cartes  believed  it 
to  be  the  seat  of  the  soul,  and  Majendie  that  it  closed  the 
aqueduct  of  Sylvius,  and  thus  cut  off  the  communication 
between  the  third  and  fourth  ventricles,  while  another  and 
more  plausible  view  makes  it  a  commissural  body. 

Thalami  optici,  or  posterior  ganglia,  (Fig.  117.) — ^These 
ganglia  are  very  prominent  in  the  interior  of  the  brain. 
They  are  situated  upon  the  upper  surface  of  the  crura  cere- 
bri, and  can  be  most  readily  got  at  by  separating  the 
hemispheres,  and  turning  aside  the  corpus  callosum  and 
fornix,  which  cover  them.  The  thalami  are  large,  ovaj 
bodies,  placed  side  by  side  in  the  longitudinal  direction, 
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a1x)ut  an  iacii  and  a  half  long,  and  three  quarters  of  an  inch 
in  hreadth  and  depth.  They  are  convex  superiorly  and  in- 
ternally, and  form  the  floor  of  the  lateral  ventricles.  They 
are  separated  in  front  by  the  taenia  semi-circnlaris,  from 
the  corpora  striata,  and  are  connected  behind  to  the  tuber- 
cula  quadrigentina ;  on  the  posterior  and  inferior  free  por- 
tion two  rounded  eminences  are  observed,  of  a  grayish  color, 
called  corpus  genicaUUum,  eay  Fia.  in. 

temum  and  iTttemum.  The  op-  '       f     ^      w 

tic  nerves  are  connected  with 
these  eminences.  A  third  tu- 
bercle is  spoken  of,  situated 
above  the  corpora  geniculata, 
and  called  the  tuberadum  poa- 
teriua  euperiua. 

TheairKrfMreofthethalami  i 
is  medullary  without,  and  a  i 
mixtureofwbiteandgraymat- 1 
ter  within,  forming  a  plexi-  ~ 
form  arrangement.  The  fibres  1 
are  traced  to  the  olivary  or 
sentient  tract  with  which  they 
are   continuous,   also   to  the 
testes  by  the  procesaea  a  cere-  t    K       ^  ** 

bcUo  ad  testes,  and  to  the  posterior  and  upper  part  of  the 
crura  cerebri.  From  their  external  surface  these  fibrea  ex- 
pand into  the  hemispheres.  On  their  internal  and  upper 
surface  ia  seen  the  long  peduncle  of  the  pineal  gland,  aad 
at  their  anterior  part  they  are  connected  to  the  descending 
crura  of  the  fornix,  to  the  tuber  cinereum,  and  corpora 
albicantio. 

These  thalami  have  been  called,  as  stated,  the  great  pos- 

FiB.  117  repreMDU  «  horizonUI  lectioo  of  the  bnin.  /  Corpnt  calloium> 
g  Raphe  in  its  cealre.  h  Lines  traniTenn.  i  Cenlrum  orale  of  VieutMn*. 
j  Cortical  portion  of  CBrebrunt.  k  Medullarr  portion  of  cerebrum.  I  Later*! 
T«ntrtele.  m  «  a  Ita  aaterior,  middle,  and  posterior  coroua.  p  Corpui  itrio- 
tum.  q  Tbalami  nerri  optiei.  r  Lioea  lemi-circulsrii.  i  Hippocampei  major. 
t  Pet  hippocampi.  «  Tenia  hippocampi.  ■  Hippocampus  minor,  w  PiesOi 
cttoroidei. 
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terior  cerebral  ganglia — ^are  considered  as  the  centrea  of 
sensatioriy  and  have  been  observed  to  bear  a  proportion  in 
size  to  the  posterior  lobes  of  the  cerebrnm.  Between  the 
thalami  a  cavity  is  noticed,  called  the  third  ventride.  This 
cavity  has  the  fornix  above  and  in  front — the  tuber  ciner- 
eum  below,  and  the  tubercula  quadrigemina  behind.  At 
its  anterior  part  it  opens  into  the  infundibulum,  and  in  its 
posterior  portion  it  communicates  with  the  fourth  ventri- 
cle by  the  aqueduct  of  Sylvius. 

This  cavity  is  closed  by  a  soft  layer  of  cineritious  matter 
called  the  commissura  moUia^  which  connects  the  two  inter- 
nal surfaces  of  the  thalami  together. 

In  front  of  this  commissure  is  the  foramen  commune  an- 
teriuSy  leading  to  the  pituitary  gland ;  and  behind  is  the 
foramen  commune  posteriuSy  leading  to  the  fourth  ventricle. 
The  posterior  commissure  is  behind  the  third  ventricle,  and 
connects  the  thalami  at  this  point.  It  is  a  short,  white, 
round  cord,  extending  transversely.  There  is  another 
white,  round  cord,  called  the  anterior  commissure^  which 
belongs  more  properly  to  the  next  bodies  we  have  to  ex- 
amine. 

Corpora  Striata^  (Fig.  117.) — These  bodies,  so  called  from 
their  striated  appearance  when  cut  into,  are  also  named 
anterior  or  superior  ganglia  of  the  cerebrum.  Their  situor 
tion  is  in  front  of  the  thalami ;  their  shape  is  pyraform, 
having  their  smaller  ends  looking  backward  and  outward, 
and  enclosing  the  thalami — while  their  larger  extremities 
converge  and  touch  each  other  in  front.  They  are  about 
two  and  a  half  inches  long,  and  help  to  form  the  floor  of 
the  lateral  ventricles. 

Their  structure  is  soft,  vascular,  and  cineritious  on  their 
surface.  Internally  the  gray  matter  is  seen  intermixed 
with  the  white  medullary  stri«,  or  fasciculi  These  fasci- 
culi can  be  traced  from  the  anterior  or  motor  portion  of 
each  crus,  and  still  further  back  from  the  anterior  rods 
of  the  spinal  cord ;  after  passing  through  the  corpora 
striata,  they  expand  principally  into  the  anterior  and 
middle  lobes  of  the  hemispheres,  to  which  they  bear  a 
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relative  proportion.  They  are  regarded  as  the  ganglia,  or 
centres  of  motiony  seeing  their  fibres  come  mostly  from  the 
motor  tract. 

They  are  separated  from  the  thalami  by  the  tcenia  semi- 
circviaris,  which  is  a  narrow  medullary  band,  dividing 
these  two  sets  of  ganglia  from  each  other,  and  extending 
from  the  carpus  geniculatum  externum,  upon  the  optic  thal- 
amus, to  the  descending  crus  of  the  fornix.  Its  function  is 
considered  commissural. 

The  Lateral  Ventricles  (Fig.  IIT)  are  cavities  occupying 
the  centre  of  the  brain.  Each  of  them  has  three  cornua — 
the  anterior  passing  forward  in  the  anterior  lobe ;  the  mid- 
die  winding  downward,  forward,  and  outward  into  the 
middle  lobe ;  and  the  third,  or  posterior,  passing  back  into 
the  posterior  lobe.  These  ventricles  are  large,  horizontal, 
but  very  irregular  cavities,  bounded  above  by  the  corpus 
caUosum,  having  for  their  floor  the  corpora  striata,  thalami 
optici,  and  fornix ;  and  separated  from  each  other  by  the 
septum  lucidum. 

The  anterior  cornu  presents  nothing  of  any  great  import- 
ance, except  the  corpus  striatum,  already  noticed.  In  the 
middle  cornu  is  seen  the  hippocampus  mxijor,  or  cornu  awr 
monis,  a  large,  winding,  and  beautifully  white  body — con- 
vex externally,  and  concave  internally.  It  follows  the 
whole  extent  of  this  cavity,  occupying  its  floor,  and  ffermi- 
nates  in  some  tubercles  called  pes  hippocampi.  This  body  is 
the  continuation  of  the  primary  convolution,  called  ^^ourlet" 
Its  internal  edge  is  loose  and  concave,  presenting  a  narrow 
white  band,  called  tcenia  hippocampi,  or  corpus  fmbriatum^ 
Beneath  the  tcenia  a  narrow  cineritious  line  is  seen,  named 
from  its  serrated  appearance,  corpus  denticulatum  or  fascia 
dentata.  In  the  posterior  cornua  a  smaller  eminence  is  ob- 
served, the  hippocampus  minor,  white  externally  and  gray 
within. 

Fornix. — This  body,  (Fig.  116,)  so  called  from  its  arch  or 

vault-like  appearance,  is  triangular  in  its  shape  and  forms 

the  roof  of  the  third  ventricle.    It  is  situated  beneath  the 

corpus  callosum  and  septum  lucidum,  next  to  be  examined. 
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The  fornix  is  a  white,  medullar  j  body,  convex  above,  larger 
behind,  where  it  receives  three  roots  to  the  Tdppoccempu^ 
major  J  minor,  and  tcenia  hippocampi.  The  union  of  these 
roots  constitutes  the  body  of  the  fornix,  which,  arching  over 
the  third  ventricle  and  resting  upon  the  thalami,  proceeds 
forward  to  terminate  in  two  white  cords  or  pillars  called 
the  aaUerior  crura  of  the  fornix.  These  descend,  adhering 
to  the  thalami  in  front,  and  terminating  in  the  corpora 
mammiUariay  or  a^Oncantia,  The  upper  surface  of  the  fornix 
is  free  and  smooth;  the  lower  presents  several  oblique  lines 
called  lyra,  or  corpus  psaUoides.  Its  structure  is  medullary 
and  fibrous,  and  its  function  is  considered  commissural^ 
forming  extensive  and  distinct  connections  with  different 
parts.  Its  posterior  crura  are  related  to  the  middle  and 
posterior  kbes ;  its  body  is  connected  with  the  septum  lur 
ddum,  and  corpus  cdUosum;  and  its  anterior  crura  join 
the  thalamiy  the  pedundes  of  the  pineal  gUxndy  the  tcenia 
aemidrculareSy  the  corpora  aUncantia^  and  the  tuber  dne^ 
reum. 

On  the  edges  of  the  fornix  is  seen  a  fold  of  membrane 
loaded  with  a  mass  of  blood-vessels — one  on  each  side,  and 
formed  of  a  reflection  of  pia  mater,  called  pteocus  choroides. 
This  plexus  enters  the  middle  crura  at  the  great  central 
fissure  between  the  optic  thalami  and  taenia  hippocampi ; 
it  is  seen  as  a  loose,  floating  body,  following  the  course  of 
the  hippocampus  major,  covering  the  thalami,  and  proceed- 
ing forward  to  the  anterior  crura  of  the  fornix.  Behind  the 
foramen  commune  anterius,  they  both  unite  to  form  the 
vein  of  Gralen,  vena  Oaleni,  which  runs  back  along  the  mid- 
dle of  the  vdum  interpositum  to  the  straight  sinus. 

This  Vdum  Interpositum  (Fig.  116)  is  situated  on  the 
under  surface  of  the  fornix.  It  consists  of  pia  mater,  and 
prevents'any  communication  between  the  third  and  lateral 
ventricles,  except  at  its  anterior  part,  where  is  seen  an 
opening,  called  the  foramen  of  Monro,  beneath  the  anterior 
crura  of  the  fornix.  This  membrane  goes  back  to  the 
pineal  gland,  and  so  envelops  it,  that  there  is  danger  of 
removing  this  gland  along  with  it,  unless  great  care  be 
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taken.    At  this  point,  beneath  the  vein  of  Galen,  the  arachr 
naid  eanaly  or  canal  of  Bichat,  is  seen. 

Corpus  OoBoaum,  (Figs.  116, 117.) — ^By  separating  widely 
the  hemispheres,  this  body  is  seen  presenting  a  brilliant 
white  appearance,  and  quadrilateral  shape.  It  occupies 
the  centre  of  the  brain ;  its  greatest  length,  which  is  about 
three  or  four  inches,  being  in  the  longitudinal  direction. 
It  forms  the  roof  of  the  lateral  ventricles,  and  covers  the 
fornix.  Its  upper  surface  is  white,  convex,  and  marked 
with  two  or  three  longitudinal  lines  called  the  raphe^  from 
which  transverse  lines  are  seen  on  either  side.  Its  anterior 
portion  is  round  and  bends  downward  into  the  anterior 
lobes  and  base  of  the  brain.  Its  posterior  end  is  thick, 
round,  and  continuous  with  the  fornix  and  hippocampi; 
externally,  portions  of  it  curve  downwards  and  join  the 
thalami  and  corpora  striata.  The  corpus  callosum  con- 
nects the  two  hemispheres  of  the  cerebrum,  and  is  called 
the  great  cerebral  oommisanre. 

The  Septum  Ltundum  (Fig.  116)  is  the  membranous  par- 
tition between  the  lateral  ventricles,  and  extends  from  the 
median  surface  of  the  corpus  callosum  to  the  fornix.  It 
is  described  as  consisting  of  four  laminae.  The  first  comes 
from  the  lateral  ventricle ;  the  second  consists  of  gray  mat* 
ter ;  the  third  is  a  white,  fibrous  layer ;  and  the  fourth  is 
a  very  delicate  layer  containing  a  cavity  called  the  Jiflh 
verUride.  It  is  generally  regarded  as  being  composed  of 
two  laminae,  between  which  is  the  fifth  ventricle;  and 
each  of  these  is  capable  of  being  divided  into  two — the 
outer  layer  being  cineritious,  the  inner  medullary.  This 
ventricle,  in  the  natural  state,  is  supposed  to  be  closed;  but 
it  is  thought  by  others  to  form  a  portion  of  the  third  ven- 
tricle, as  in  the  early  periods  of  uterine  life.  Tiedenman 
found  it  to  communicate  with  the  latter  cavity.  The/tmc* 
turn  of  the  septum  lucidum  is  regarded  as  commissural. 

On  making  a  horizontal  section  of  one  of  the  hemispheres 
of  the  cerebrum,  in  the  centre  there  is  observed  a  mass  of 
white,  fibrous,  medullary  matter,  surrounded  by  a  wavy 
line  of  gray.    This  central  appearance  is  called  the  centrum 
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ovale  minus.  The  other  hemisphere,  cut  in  the  same  way, 
presents  a  similar  view ;  and  the  two  together  receive  the 
name  of  centrum  ovale  mujus^  which  is  nothing  more  than 
the  white  central  mass  of  medullary  matter,  surrounded 
hy  gray  or  cineritious  substance.  (Fig.  117.) 

NERVES  OP  THE  ENCEPHALON.   (Fig.  16.) 

The  nerves  of  the  encephalon  are  nine  pair,  according  to 
the  old  nomenclature,  and  eleven  or  twelve  pair  according 
to  the  more  modern.  The  additional  number  is  arrived  at 
by  making  two  out  of  the  seventh  and  three  out  of  the 
eighth  pair. 

M.  Cruveilhier  remarks  it  is  more  philosophical  to  exam- 
ine the  nerves  of  the  brain  from  behind  forward,  but  as  it  is 
more  convenient  in  the  removal  of  the  brain,  to  study  these 
nerves  then,  we  shall  adopt  the  usual  plan,  and  describe 
them  from  before  backward,  and  in  their  numerical  order. 

First  Pair,  or  Olfactory  Nerves,  (Fig.  118.) — These  are  the 
nerves  of  smell,  and  are  situated  on  the  lower  surface  of 
the  anterior  lobes  of  the  cerebrum.  Each  arises  by  three 
filaments,  one  of  which  is  external  from  the  fissure  of  Syl- 
vius, long  and  white ;  the  second  internal  from  the  corpus 
callosum,  and  the  middle,  gray,  from  the  posterior  convolu- 
tion of  the  anterior  lobe.  The  three  unite  to  form  a  soft, 
gray,  triangular  nerve,  having  a  bulbous  expansion,  which 
is  lodged  between  the  convolutions,  where  it  is  protected 
and  covered  by  the  arachnoid  membrane.  Each  bulb  rests 
on  the  cribriform  plate  of  the  ethmoid  hone,  on  either  side  of 
the  cristOrgaUiy  whence  proceed  numerous  filaments  through 
the  various  foramina  in  this  plate  to  the  mucous  membrane 
of  the  nose.  These  divide  into  two  sets,  an  internal,  and 
an  external,  the  former  going  to  the  septum,  the  latter  to  the 
upper  and  middle  spongy  bones.  These  nerves  differ  from 
all  others  in  their  shape,  which  is  triangular,  and  in  their 
structure,  which  is  very  soft,  some  fibres  being  white,  others 
gray,  and  in  not  being  surrounded  by  the  arachnoid.  Their 
bulbs  are  called  by  Mr.  Solly  the  olfactory  ganglia. 

Second  Pair,  or  Optic. — These  are  the  nerves  of  sight, 
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(Fig.  118;)  they  are  large,  and  arise  from  the  naiea  of  the 
tubercula  guadrigemina,  and  the  corpora  genictdaia  externa, 
upon  the  optic  thalan^i.  From  these  origins,  on  either  side, 
is  formed  a  soft,  flat  band,  the  tractus  opticsta,  which  winds 
round  the  cms  cerebri,  and  then  converges  to  meet  its  fel- 
low of  the  opposite  side  in  the  optic  oommiseure  or  chia^Tna 
before  the  sella  turcica ;  here  it  is  connected  by  filaments 
to  the  tuber  cinereum,  and  the  point  is  not  settled  whether 
these  nerves  at  this  junction  decussate  or  simply  unite,  or 
whether  both  conditions  exist  The  latter  opinion  seems 
the  most  tenable,  that  one  portion  of  the  fibres  which 
compose  the  optic  nerves,  at  their  commissure,  cross  each 
other  and  go  to  the  opposite  eye,  while  the  other  portion 
simply  unites  with  its  fellow  and  then  passes  to  the  eye  of 
the  same  side.  Anterior  to  the  junction,  the  nerve  becomes 
round  and  passes  forward  on  f,q.  us/ 

the  inside  of  the  carotid,  and 
above  the  ophthalmic  artery  j 
to  the  optic  /oram&i  through  ' 
which  it  passes.  On  enter- 
ing the  orbit  it  is  surrounded 
by  a  process  of  dura  mater, 
which  divides  into  two  por- 
tions, the  one  being  continu- 
ous with  the  periosteum  of 
the  orbit,  the  other  with  the 
sclerotic  coat  of  the  eye.  The 
nerve  then  enters  the  back 
part  of  the  eye  through  the 
sclerotic  and  choroid  coats 
to  terminate  in  the  retina. 

Third  Pair,  or  Motorea  Ocvlorvm,  (Figs.  118,  101,)  are 

Fia.  119  reprcMnU  th«  second  pair  or  oerTei  of  light,  the  Optic.  I  1  Ball 
of  the  eje,  the  right  one  hai  the  tclerotic  and  cerTieal  coati  remoTcd  to  show 
tba  retinm.  3  Chlaam  of  opiic  nerTea.  3  Corpora  albicantiK.  4  InfuDdlbuIum. 
6  Pom  Varolii.  6  Medulla  oblongata.  7  Third  pair  motorea  oculi.  8  Fourth 
pair  patbetici.  9  Fi (lb  pair  trigeniiDi.  10  Blith  pair  motorei  eslerni.  It 
Facial  and  auditorj.  13  Kighth  pair  pneumogaltrie,  (pinftl  a 
gloaao-pbarjDgeat.    13  Ninth  pair  hjpo-gloual. 
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nerreB  of  motion^  and  arise  each  from  the  inner  side  of  the 
cms  cerebri^  close  to  the  pons,  its  fibres  being  traced  to  the 
locus  niger  in  the  crus.  These  nerves  penetrate  the  dara 
mater  at  the  posterior  clinoid  process,  and  proceed  forward 
along  the  outer  wall  of  the  cavernous  sinus  to  the  foramen 
lacerum  superius,  through  which  they  pass,  and  then  di- 
viding into  two  branches,  supply  five  of  the  seven  muscles 
contained  in  the  orbit. 

Fomth  Pair  of  Nerves y  Pathetici  or  TVocUearea,  (Fig.  11&) 
These  are  the  smallest  nerves  of  the  brain,  not  larger  than 
an  ordinary  strand  of  cotton,  and  arise  each  by  two  or 
three  filaments  from  the  wdve  of  ViewsenSy  B.ni.prooes8U8  a 
cerebeBo  ad  teatem  ;  they  are  very  delicate  and  easily  broken, 
and  pursue  a  long  course  on  the  outer  margin  of  the  pons, 
between  the  cerebrum  and  cerebellum,  to  the  posterior  cli- 
noid process,  where  they  enter  a  canal  of  the  dura  mater, 
then  proceed  along  the  external  wall  of  the  cavernous  sinus, 
at  first  below  the  third,  then  above  all  the  nerves  at  this 
point,  to  ihe/aramen  lacerum  auperiua  or  spheimoidal  fissure, 
through  which  the  last  pass  to  be  distributed  solely  to  the 
superior  oblique  muscles  of  the  eye. 

Fifth  Pair,  Trifacial  or  IHgemini,  (Figs.  118,  74)— These 
are  compound  nerves,  having  filaments  both  of  sensation 
and  motion,  hence  they  have  been  called  the  cranial-spinal 
nerves.  They  are  the  largest  of  the  cerebral  nerves,  and, 
according  to  Dr.  Alcock,  arise  by  two  roots  from  an  emi- 
nence, on  a  longitudinal  tract  of  yellowish  matter  in  front 
of  the  floor  of  the  fourth  ventricle,  which  divides  inferiorly 
into  two  fasciculi,  traceable  downward  to  the  spinal  cord, 
the  one  going  to  the  anterior  column,  the  other  to  the  pos- 
terior. The  two  roots  having  this^  origin,  emerge  on  the 
side  of  the  pons  Varolii,  where  it  is  continuous  with  the 
crus  cerebelli.  Here  they  are  separated  by  a  narrow,  trans- 
verse fasciculus.  The  union  of  the  two  constitutes  the  fifth 
nerve,  which  consists  of  from  TO  to  100  filaments  bound  to- 
gether by  pia  mater.  The  nerve  passes  forward  in  an  oval 
opening  or  canal  in  the  dura  mater,  formed  by  the  separa- 
tion of  the  two  layers  of  this  membranej  and  then  expands 
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in  the  middle  fossa,  on  the  anterior  cerehral  snrface  of  the 
petrons  hone,  into  the  Gasserian  ganglion.  This  ganglion 
is  of  a  semilunar  shape,  and  presents,  on  removing  the  dnra 
mater,  a  dark  and  flat  appearance,  with  its  filaments  mat* 
ted  or  having  the  plexiform  arrangement  On  raising  this 
ganglion,  the  smaller  motor  or  anterior  root  will  he  seen  to 
pass  on  its  under  surface  without  any  adhesion.  It  is  easily 
separated  and  may  he  traced  on  to  the  inferior  maxillary 
nerve,  with  which  it  unites. 

Three  large  hranches  proceed  from  this  ganglion,  the  ophr 
{holmicy  the  superior ^  and  the  ifrfervor  maasUlary  nerves.  The 
first  enters  the  orbit  through  the  foramen  lacerum  superius, 
and  supplies  the  eye  and  its  appendages  with  common  feel- 
ing or  general  sensibility ;  the  second  or  superior  maxillary 
is  distributed  to  the  upper  jaw  and  face,  supplying  these 
parts  also  with  sentient  nerves ;  the  third  or  inferior  maxil- 
lary nerve  is  the  largest  branch  and  passes  through  the  fora- 
men ovale.  Its  motor  portion  supplies  the  muscles  of  mas- 
tication, as  the  temporal,  masseter,  pterygoid,  and  buccina- 
tor, while  the  sensitive  goes  to  the  lower  jaw,  tongue,  chin, 
lips,  &C. 

Sixth  Pcity  Ifoiorea  Extemi  or  Abdtioentes  Oculiy  (Fig.  118.) 
This  pair  is  of  a  size  between  the  third  and  fourth.  Each 
nerve  arises  from  the  superior  extremity  of  the  corpus  pyror 
nUdaley  close  to  the  pons,  passes  forward  to  the  body  of  the 
sphenoid  bone,  where  it  penetrates  the  dura  mater,  courses 
the  cavernous  sinus  on  the  outside  of  the  carotid,  enters  the 
orbit  through  the  foramen  lacerum  superius,  and  goes  to 
the  rectus  extemus  muscle.  The  root  of  the  nerve  has  been 
traced  through  the  corpora  pyramidalia  into  the  gray 
matter  of  the  olivary  bodies. 

Seventh  Pair  J  Pcrtio  Dura  and  Portio  Mollis  ^  (Figs.  16| 
109.)— This  pair  is  regarded  by  some  as  two  distinct  nerves^ 
and  so  divided.  The  portio  dura  is  the  smaller  of  the  two,  and 
arises  from  the  upper  part  of  the  medvUa  dbUmgaia  close  to 
the  lower  part  and  side  of  the  pons,  below  the  cms  cerebelli 
and  in  front  of  the  corpus  restiforme,  into  the  gray  neurine 
of  which  its  fibres  can  be  traced.    It  it  called  the  facial 
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nervCy  and,  according  to  Mr.  Bell,  has  its  origin  from  tlie 
respiratory  tract.  It  enters  the  foramen  auditorium  inter-' 
numj  passes  along  the  aqv^tcct  of  FaUopivSy  and  emerges 
at  the  atyh-mastoid  foramjm^  from  whence  it  is  distributed 
to  the  muscles  of  expression. 

The  jxyrtio  mollis,  or  auditory  nerve,  is  the  larger  of  the 
two,  and  the  most  posterior.  It  arises  from  the  side  of  the 
calamus  scriptorius,  the  floor  of  the^imr^A  ventricle^  and  the 
corpus  resti/oTTneyhjBeyersLl  filaments  which  form  a  very  soft, 
white  cord ;  then  unites  with  the  portio  dura,  and  enters 
along  with  it,  the  internal  auditory  foramen,  from  which, 
at  the  base  of  this  canal,  it  separates  and  goes  to  supply 
the  internal  ear,  as  the  cochlea,  semicircular  canals,  &a 
This  nerve  is  the  nerve  of  hearing. 

The  Eighth  Fair  consists  of  the  Ghsso  Pharyngeal,  (Figs- 
91,  118,)  PneumogastriCy  or  par  vagum,  and  the  ^iwd 
a^ccessory. 

The  glosso  pharyngeal  arises,  by  four  or  six  filaments, 
from  the  fissure  between  the  olivary  and  restiform  bodies, 
or  from  the  respiratory  tract;  these  unite  into  a  small 
nerve  which  joins  the  par  vagum.  The  par  vagum,  or  pnew- 
mogastricj  arises  below  the  last,  in  the  same  groove  between 
the  corpus  olivare  and  corpus  restiforme,  by  ten  or  fifteen 
filaments,  which,  uniting  together,  form  a  larger  nerve 
than  the  glosso-pharyngeal ;  the  two  now  proceed  together 
to  the  foramen  lacerum  posterius,  where  they  are  joined  by 
the  third  portion — the  spinal  accessory.  This  latter  nerve 
arises  low  in  the  neck — as  low  as  the  fourth  or  fifth  verte- 
bra, and  occasionally  as  low  as  the  seventh  cervical,  by 
several  filaments  from  the  respiratory  tract  on  the  sides 
of  the  medulla  spinalis,  between  the  roots  of  the  anterior 
and  posterior  spinal  nerves;  it  ascends  behind  the  liga- 
mentum  denticulatum,  receiving  filaments  from  the  spinal 
nerves,  in  its  ascent,  and  after  entering  the  foramen  mag* 
nus,  proceeds  to  the  foramen  lacerum  posterius,  where  it 
joins  the  other  portions  of  the  eighth  pair.  They  all 
pass  through  the  foramen  lacerum  posterius,  anterior  to 
the  jugular  vein,  and  then  each  proceeds  to  its  peculiar 


BLOOD-YBSSEIiS  OF  THE  BRAIN.  425 

place  of  difltribution — the  glosso  pharyngeal  to  the  tongue 
and  pharynx,  the  pneumogastric  to  the  lungs  and  stomach, 
and  the  spinal  accessory  to  the  muscles  on  the  side  of  the  neck. 

The  several  portions  of  the  eighth  pair,  at  the  foramen 
lacerum  posterius,  have  each  a  distinct  sheath  of  dura  ma- 
ter; though  the  par  vagum  and  spinal  accessory,  having  been 
seen  occupying  the  same  canal,  have  been  compared  to  a 
spinal  nerve,  the  latter  representing  the  anterior  or  motor 
root,  the  former  Ihe  posterior  or  sentient. 

Ninth  Pair^  Lingual  or  Hypoglossal^  (Figs,  1 18, 9 1.) — These 
belong  to  the  tongue,  and  are  motor  nerves.  They  arise  by, 
a  number  of  filaments,  which  vary  from  four  to  ten,  from 
between  the  corpus  py ramidale  and  olivare.  These  filaments 
unite  into  a  single  trunk,  one  for  each  side,  and  receiving 
a  sheath  of  the  dura  mater,  pass  through  the  anterior  con- 
dyloid foramen  of  the  occipital  bone,  to  be  distributed  prin- 
cipally to  the  tongue. 

BLOOn-VBSSEIfl  OP  THE  BRAIN. 

The  internal  carotid  and  vertebral  arteries  are  the  great 
sources  of  supply  of  blood  to  the  brain.  Each  internal  caro- 
tid gets  into  the  cavity  of  the  cranium,  by  a  tortuous  course 
through  the  carotid  canal  of  the  temporal  bone.  On  leav- 
ing this  canal  it  ascends  through  the  cavernous  sinus,  and 
at  the  anterior  clinoid  process  it  gives  off*  the  ophthalmic 
artery  which  goes  to  the  eye  and  its  appendages.  At  this 
point  the  carotid  gives  off,  in  its  course,  small  branches  to 
the  cavernous  sinus  and  dura  mater.  The  remainder  of  its 
branches  supply  the  brain,  and  consist  of  the  antenwr^ 
middle,  and  posterior  cerebral. 

The  aTiterior  branchy  anterior  cerebri,  called  also  the  artery 
of  the  corpus  caUosum,  proceeds  forward  and  inward,  and 
after  uniting  with  its  fellow  by  a  transverse  branch,  (the 
anterior  communicating  artery^  ascends  upon  the  upper  sur- 
face of  the  corpus  callosum,  supplying  this  body  and  the 
inner  surface  of  the  hemispheres.  The  middle  artery  is  the 
largest,  and  goes  outward  to  the  fissure  of  Sylvius,  supplying 
the  anterior  and  middle  lobes  of  the  cerebrum,  and  ascend- 
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ing  upon  the  upper  surface  of  the  hemispheres  to  anasto^ 
mose  with  the  anterior  and  posterior  cerebral  arteries.  The 
posterior  branch  passes  backward  to  join  the  posterior  cere- 
bral artery,  forming  the  side  of  the  circle  of  Willis,  and  is 
called  the  posterior  communicating  artery, 

Fio.  119.  The  internal  carotid 

sometimes  sends  off  a 
branch  called  the  or- 
teria*choroideay  which 
passes  into  the  mid- 
dle oornu  of  the  lat- 
eral ventricle,  and  is 
distributed  upon  the 
plexus  choroides. 

The  vertebral  arte^ 
ries  arise  from  the  sub- 
clavian, sometimes 
from  the  aorta.  They 
ascend  in  a  straight 
line  through  the  series 
of  foramina  in  the 
transverse  processes  of 
the  six  upper  cervical 
vertebrsB,  anterior  to 
the  cervical  nerves.  At 
the  second  vertebra  these  arteries  take  a  direction  outward^ 
and  then  again  ascend  vertically  through  the  foramen  in 
the  transverse  process  of  the  atlas.  After  this  they  take  a 
horizontal  direction  backward,  round  the  superior  oblique 
process  of  the  atlas  in  a  depression  at  its  back  part,  and 
then  ascend  upward  and  inward  through  the  foramen 
magnum,  into  the  cranium,  penetrating  the  dura  mater  a 

FiQ.  119  represents  the  Circle  of  Willis,  surrounding  the  Sella  Turcica. 
1  Vertebral  arteries.  2  The  two  anterior  spinal  branches,  forming  a  sing^ 
trunk.  3  Posterior  spinal  arterj.  4  Posterior  meningeal.  5  Inferior  oere* 
bellar.  6  Basilar  artery.  7  Superior  cerebellar  artery.  8  Poaterior  cer^ 
bral.  9  Posterior  communicating  branch  of  internal  carotid.  10  Internal 
earotid.  11  Ophthalmic  artery.  12  Middle  and  cerebral  artery.  13  Anterior 
eerebral  arteries.    14  Anterior  communicating  artery. 
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little  above  the  condyles  of  the  occipital  bone.  In  the 
cranium  they  are  seen  on  the  under  surface  of  the  medulla 
oblongata^  approaching  each  other  till  they  reach  the  pos- 
terior part  of  the  pons.  At  this  point  they  unite  into  a 
common  trunk  called  the  basilar  artery. 

The  vertebral  arteries  in  their  course  send  off  small  ar- 
teries to  the  membranes  of  the  spinal  marrow  and  adjacent 
muscles^  and  at  their  superior  extremity  they  give  off  three 
important  branches^  the  anterior  and  posterior  spinaly  and 
inferior  cerebellar  arteries.  The  anterior  and  posterior 
spinal,  as  elsewhere  stated,  are  two  long  and  delicate 
branches,  the  one  in  front,  the  other  behind  the  spinal 
cord,  running  the  entire  length  of  this  organ  and  giving 
off  branches  to  the  several  spinal  nerves. 

The  basilar  artery^  formed  by  the  junction  of  the  two 
vertebrals,  is  situated  on  the  median  line  of  the  pons,  send- 
ing many  fine  branches  into  its  substance,  and  at  its  upper 
edge  giving  off  four  branches,  two  to  each  side,  the  superior 
cerebellar  and  posterior  cerdrral  arteries.  The  former  wind 
round  the  crura  cerebri,  send  a  branch  with  the  seventh 
pair  of  nerves  into  the  internal  auditory  foramen  and 
finally  distribute  themselves  upon  the  upper  surface  of  the 
cerebellum,  anastomosing  with  the  inferior  cerebellar  arte- 
ries. 

The  posterior  cerebral  are  much  larger  branches,  and 
separated  from  the  latter  at  their  origin  by  the  third  pair 
of  nerves.  They  receive  the  posterior  communicating  branch 
of  the  carotids,  wind  round  the  crura  cerebri,  to  which 
branches  are  supplied,  and  are  finally  spent  upon  the  pos* 
terior  lobes,  anastomosing  with  the  middle  and  anterior 
arteries  of  the  cerebrum. 

The  drde  of  Willis  will  now  be  understood  to  be  formed 
in  front  and  laterally  by  the  internal  carotids  and  their 
posterior  communicating  branches,  while  the  back  part  of 
the  circle  comes  from  the  basilar.  This  circle  surrounds 
the  commissure  of  the  optic  nerve. 

The  veins  of  the  brain  have  already  been  noticed  with  the 
sinuses  of  the  dura  mater. 
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SECTION    IV. 
BL00D-VE8SEI5  OP  THE  HEAB  IN  THEIR  NUMERICAL  ORDER. 

The  external  and  internal  carotid^  and  vertebral  arteries, 
are  the  great  sources  which  Supply  the  head  with  blood. 

Fio.  120.  The  external  and  in- 

ternal carotids  arise  from 
the  common  carotids  in 
the  neck,  opposite  to  the 
space  between  the  os-hy- 
oides  and  the  thyroid 
cartilage.  The  external 
carotid  ascends  from  this 
origin  to  the  neck  of  the 
lower  jaw,adjacent  to  the 
meatus  auditorius  exter- 
nus.  It  is  crossed  near  its 
origin  by  the  lingual 
nerve;  also  by  the  di- 
gastric and  stylo-hyoid 
muscles,  and  is  covered  in 
front  by  the  platysma, 
and  superficial  fascia. 
Its  upper  extremity  is  imbedded  in  the  substance  of  the 
parotid  gland.    It  gives  oflF  the  following  branches : 


SUPERIOR  THYROID. 
LINOaAL. 

Hyoid. 

Dorsalis  lingusB. 
Sublingual. 

Ranine,  which  is  the  continued  trunk 
of  lingual. 


PACIAI.. 

Inferior  palatine. 
Submaxillary. 
Sub-mental. 
Inferior  labial. 
Inferior  coronary. 
Superior  coronary. 


Fio.  120  represents  the  branches  of  the  External  Corotid  Artery,  a  Arte- 
ria-innominata.  b  Common  carotid,  c  Bifurcation  of  common  carotid,  i 
External  carotid,  e  Internal  carotid  artery.  /  Superior  thyroid,  g  Lingual. 
h  i  Facial,  j  Submental,  k  Continuation  of  facial.  I  m  Inferior  and  supe- 
rior coronary  arteries,  n  Nasal  or  angular  branch,  o  External  carotid  con- 
tinued, p  Internal  maxillary,  q  Temporal,  r  Posterior  auricular,  t  Occip- 
ital arjery. 
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Lateralis  nasi. 

Angularis,  or  terminating  branch. 

INFBRIOR  OR  A8CBNDIN0  PHARTN6BAL. 

Pharyngeal  branches. 
Posterior  meningeal. 

OCCIPITAL. 

Inferior  meningeal. 
Princeps  cerricis. 

P08TBRI0R  AURICULAR. 

Stylo-mastoid. 

TBMPORAL. 

Aaterior  auricular. 
Transrerse  facial. 
Middle  temporal. 
Anterior  temporal. 


INTBR)7AL  MAXILLARY,  (Fig.  121.) 

Tympanic  branch. 

Greater  or  middle  meningeal. 

Less  meningeal. 

Inferior  dental,  or  maxillary. 

Posterior  deep  temporal. 

Masseteric* 

Pterygoid. 

Buccal. 

Anterior  deep  temporal. 

Superior  dental,  or  alveolar. 

Inferior  orbitar. 

Superior  palatine. 

Superior  pharyngeal. 

Spheno-palaline. 


Posterior  temporal. 

The  superior  thyroid  is  the  first  branch  of  the  external 
carotid,  and  descends  to  be  distributed  principally  to  the 
Fio.  121.  thyroid  gland.    As  it  is  con- 

nected with  the  neck,  we  defer 
any  further  notice  of  it  till 
that  part  of  the  body  comes 
under  examination. 

The  lingual  artery  arises  just 
above  the  latter,  and  passes 
inward  above  the  os-hyoides 
to  the  base  of  the  tongue.  It 
is  covered  at  its  origin  by 
the  digastric  and  styh-hyoid 
muscles,  and  at  the  base  of  the 
tongue  lies  between  the  hyo-glossi  and  genio-hychglossiy 
whence  it  runs  forward  to  the  tip. 

Fio.  121  represents  the  branches  of  the  Internal  Maxillary  Artery.  1  Ex- 
ternal carotid.  2  Trunk  of  transrerse  facial.  3  4  Terminal  branches  of 
external  carotid.  3  The  temporal.  4  Internal  maxillary  artery— the  first 
part  of  its  course  extending  to  the  first  arrow.  5  Pterygoid,  or  second  part  of 
its  course  between  the  two  arrows.  6  Pterygo  maxillary,  or  terminating  poi^ 
tion.  The  branches  belonging  to  these  three  dirisions  are,  7  A  tympanic 
branch.  8  Greater  meningeal.  9  Lesser  meningeal.  10  Inferior  dental.  Th 
•econd  dlyision  are  muscular  branches,  as  the  temporal,  masseteric,  pterygoid 
and  buccal.  11  Superior  dental.  12  Infra  orbital.  13  Posterior  palatine. 
14  Spbeno  palatine,  or  nasal.    15  Pterygo  palatine.    16  Pterygoid,  or  Vidian* 
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The  hyoid  is  the  first  branch  and  supplies  the  parts  abore 
the  os-hyoides. 

The  dorscdis  lingucSy  the  second  branch,  ascends  to  the 
dorsum  of  the  tongue  supplying  the  base  of  this  organ,  the 
fatices  and  the  vdum. 

The  sublingual  is  the  third  branch,  and  sends  branches 
to  the  sublingual  gland,  the  inylo-hyoid  muscle,  and  the 
mucous  membrane ;  this  sometimes  comes  from  the  facial 

The  canine  forms  the  continued  trunk  of  the  lingual,  and 
advances  forward  between  the  genio  hyo-^lossus  and  lin- 
gualis^  to  the  tip  of  the  tongue,  sending  off  branches  on 
either  side  as  it  proceeds  forward. 

The  faciai  artery  arises  a  few  lines  above  the  lingual, 
opposite  the  os-hyoides,  ascends  behind  the  digastric  mus- 
cle to  the  base  of  the  lower-jaw,  a  little  anterior  to  its  angle, 
above  and  closely  connected  with  the  sub-maxillary  gland. 
It  mounts  over  the  lower  jaw  anterior  to  the  tnasseter  mus- 
de,  then  ascends  to  the  angle  of  the  mouth,  and  still  upward 
to  the  angle  of  the  eye,  where  it  terminates  by  anastomosing 
with  the  ophthalmic  branch  of  the  vitemal  carotid, 

Its  branches  are : 

The  inferior  palatine  which  ascends  by  the  side  of  the 
pharynx,  between  the  stylo-glossus  and  stylo-pliaryngeus 
muscles,  to  supply  the  tonsils  and  velum,  and  anastomoses 
with  the  superior  palatine  from  the  internal  maxillary. 

The  submaxinary  sends  off  several  branches  to  the  sub- 
maxillary and  adjacent  lymphatic  glands. 

The  sulnnental  comes  off  at  the  base  of  the  lower  jaw  and 
proceeds  forward  upon  the  mylo-hyoid  muscle,  above  the 
anterior  belly  of  the  digastric  to  the  chin,  supplying  these 
muscles  and  anastomosing  with  its  fellow  of  the  opposite 
side,  and  with  the  inferior  dental  and  inferior  labial  arte- 
ries. 

The  next  branch  is  the  inferior  labial^  given  off  after  the 
iacial  has  made  its  curve  upon  the  face.  This  supplies  the 
muscles  and  integuments  of  the  lower  lip. 

At  the  angle  of  the  mouth  is  the  inferior  coronary.  This 
•ometimes  sapplies  the  place  of  the  inferior  labiaL 
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A  little  higher  is  the  superior  coronary.  Both  these 
course  along  the  margins  of  the  lips,  close  to  the  mucous 
membrane,  sending  many  branches  to  the  substance  of  the 
lips,  and  forming  by  anastomosis  with  their  fellows  of  the 
opposite  sides,  a  complete  circle  round  the  mouth. 

The  lateralis  nasi  is  the  next  in  order,  supplying  the  side 
and  dorsum  of  the  nose ;  while  the  angvlaris  is  the  termir 
nating  branch  of  the  facial,  anastomosing  with  the  nasal 
branches  of  the  ophthalmic.  This  artery  in  its  ascent  is 
connected  by  anastomosis  with  the  lingual,  the  inferior 
dental  as  it  escapes  from  the  anterior  mental  foramen,  the 
transverse  facial  and  inferior  orbitar  arteries. 

The  inferior  or  ascending  pharyngeal  artery  is  one  of  the 
smallest  branches  of  the  external  carotid,  and  varies  in  its 
origin.  It  mostly  arises  opposite  to  the  lingual,  sometimes 
higher  up,  and  occasionally  springs  from  one  of  the  other 
branches.  It  ascends  on  the  side  of  the  pharynx,  covered 
by  the  stylo-pharyngeus,  to  the  base  of  the  skull,  where  it 
divides  into  its  two  principal  branches,  the  pharyngeal  sup- 
plying the  pharynx,  tonsils,  palate,  and  Eustachian  tube, 
and  the  posterior  meningeal  passing  through  the  foramen 
laoerum  posterius,  and  distributed  upon  the  dura  mater  at 
the  base  of  the  brain. 

The  occipital  artery  arises  opposite  the  facial,  proceeds 
backward  behind  the  digastric,  the  sterno-mastoid,  and 
trachelo-mastoid  muscles  along  the  groove  within  the  mas- 
toid process,  and  then  ascends  upon  the  occiput  between 
the  complexus  and  splenius  muscles,  anastomosing  with  its 
fellow,  the  posterior  auricular,  and  the  temporal  arteries. 

Its  principal  branches  are  muscular,  supplying  the  mus- 
cles just  mentioned ;  the  inferior  meningeal,  which  ascends 
through  the  foramen  lacerum  posterius,  to  the  dura  mater, 
and  the  princeps  cerviciSy  which  is  a  large  branch  and  may 
he  regarded  as  the  continued  trunk  of  the  occipitaL  It  de- 
acends  to  the  deep  muscles  of  the  neck,  and  anastomoses 
with  the- profunda  cervicis  of  the  subclavian,  thus  preserv- 
ing the  circulation,  when  the  common  carotid  is  ligated. 

Posterior  auricular  artery  is  a  small  branch,  and  arises  % 
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The  hyoid  is  the  first  branch  and  supplies  the  parts  above 
the  os-hyoides. 

The  dorscdis  lingucBy  the  second  branch,  ascends  to  the 
dorsum  of  the  tongue  supplying  the  base  of  this  organ^  the 
fauces  and  the  vdum. 

The  avblingual  is  the  third  branch,  and  sends  branches 
to  the  sublingual  gland,  the  inylo-hyoid  muscle,  and  the 
mucous  membrane ;  this  sometimes  comes  from  the  facial. 

The  canine  forms  the  continued  trunk  of  the  lingual,  and 
advances  forward  between  the  genio  hyo-^losaua  and  lin- 
guodisy  to  the  tip  of  the  tongue,  sending  off  branches  on 
either  side  as  it  proceeds  forward. 

The/ocid!  artery  arises  a  few  lines  above  the  lingual, 
opposite  the  os-hyoides,  ascends  behind  the  digastric  mus- 
cle to  the  base  of  the  lower-jaw,  a  little  anterior  to  its  angle, 
above  and  closely  connected  with  the  sub-maxillary  gland. 
It  mounts  over  the  lower  jaw  anterior  to  the  masseter  mus- 
cky  then  ascends  to  the  angle  of  the  mouth,  and  still  upward 
to  the  angle  of  the  eye,  where  it  terminates  by  anastomosing 
with  the  ophthalmic  branch  of  the  internal  carotid. 

Its  branches  are : 

The  inferior  palaline  which  ascends  by  the  side  of  the 
pharynx,  between  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  to  supply  the  tonsils  and  velum,  and  anastomoses 
with  the  superior  palatine  from  the  internal  maxillary. 

The  submaxillary  sends  off  several  branches  to  the  sulv 
maxillary  and  adjacent  lymphatic  glands. 

The  svlMnental  comes  off  at  the  base  of  the  lower  jaw  and 
proceeds  forward  upon  the  mylo-hyoid  muscle,  above  the 
anterior  belly  of  the  digastric  to  the  chin,  supplying  these 
muscles  and  anastomosing  with  its  fellow  of  the  opposite 
side,  and  with  the  inferior  dental  and  inferior  labial  arte- 
ries. 

The  next  branch  is  the  inferior  lahialy  given  off  after  the 
facial  has  made  its  curve  upon  the  face.  This  supplies  the 
muscles  and  integuments  of  the  lower  lip. 

At  the  angle  of  the  mouth  is  the  inferior  coronary.  This 
sometimes  supplies  the  place  of  the  inferior  labial. 
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A  little  higher  is  the  superior  coronary.  Both  these 
course  along  the  margins  of  the  lips,  close  to  the  mucous 
membrane,  sending  many  branches  to  the  substance  of  the 
lips,  and  forming  hj  anastomosis  with  their  fellows  of  the 
opposite  sides,  a  complete  circle  round  the  mouth. 

The  lateralia  nasi  is  the  next  in  order,  supplying  the  side 
and  dorsum  of  the  nose ;  while  the  angvlaris  is  the  termi- 
nating branch  of  the  facial,  anastomosing  with  the  nasal 
branches  of  the  ophthalmic.  This  artery  in  its  ascent  is 
connected  by  anastomosis  with  the  lingual,  the  inferior 
dental  as  it  escapes  from  the  anterior  mental  foramen,  the 
transverse  facial  and  inferior  orbitar  arteries. 

The  inferior  or  ascending  pharyngeal  artery  is  one  of  the 
smallest  branches  of  the  external  carotid,  and  varies  in  its 
origin.  It  mostly  arises  opposite  to  the  lingual,  sometimes 
higher  up,  and  occasionally  springs  from  one  of  the  other 
branches.  It  ascends  on  the  side  of  the  pharynx,  covered 
by  the  stylo-pharyngeus,  to  the  base  of  the  skull,  where  it 
divides  into  its  two  principal  branches,  i^e  pharyngeal  sup- 
plying the  pharynx,  tonsils,  palate,  and  Eustachian  tube^ 
and  the  posterior  meningeal  passing  through  the  foramen 
lacerum  posterius,  and  distributed  upon  the  dura  mater  at 
the  base  of  the  brain. 

The  occipital  artery  arises  opposite  the  facial,  proceeds 
backward  behind  the  digastric,  the  sterno-mastoid,  and 
trachelo-mastoid  muscles  along  the  groove  within  the  mas- 
toid process,  and  then  ascends  upon  the  occiput  between 
the  complexus  and  splenius  muscles,  anastomosing  with  its 
fellow,  the  posterior  auricular,  and  the  temporal  arteries. 

Its  principal  branches  are  muscular,  supplying  the  mus- 
cles just  mentioned ;  the  inferior  meningeal^  which  ascends 
through  the  foramen  lacerum  posterius,  to  the  dura  mater, 
and  the  j>nncep9  cervicisy  which  is  a  large  branch  and  may 
be  regarded  as  the  continued  trunk  of  the  occipitaL  It  de- 
scends to  the  deep  muscles  of  the  neck,  and  anastomoses 
with  the- profunda  cervicis  of  the  subclavian,  thus  preserv- 
ing the  circulation,  when  the  common  carotid  is  ligated. 

Posterior  awricular  artery  is  a  small  branch,  and  arises  % 
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little  above  the  occipital,  not  infrequently  in  common  with 
it ;  it  ascends  behind  the  parotid  gland,  between  the  mas- 
toid process  and  the  meatus  auditorius,  supplying  the  in- 
teguments of  the  posterior  ear  and  scalp.  Some  of  the 
branches  are  seen  to  pass  through  the  pinna  to  the  anterior 
surface  of  the  ear.  Its  only  branch  having  a  name,  is  the 
stylo-mixatoicL  This  enters  the  stylo-mastoid  foramen,  and 
distributes  branches  upon  the  aqueduct  of  Fallopius  and 
the  tympanum. 

The  temporal  artery  (Fig.  120)  is  one  of  the  terminating 
branches  of  the  external  carotid.  It  ascends  through  the 
substance  of  the  parotid  gland,  over  the  root  of  the  zygoma, 
in  front  of  the  meatus  auditorius,  about  an  inch  and  a  half 
above  the  zygomatic  arch,  where  it  terminates  by  dividing 
into  an  anterior  and  posterior  branch.  Its  branches  are 
the  anterior  auricular  to  the  anterior  part  of  the  pinna. 
The  transverse  faoial  passes  horizontally  upon  the  face 
below  the  duct  of  Steno,  crossing  the  masseter  muscle  to  be 
distributed  to  the  adjacent  muscles  and  integuments,  and 
anastomosing  with  the  facial  and  infra-orbitar  arteries. 
This  artery  often  arises  from  the  external  carotid.  The 
middle  temporal  passes  through  the  temporal  fascia  and 
supplies  the  temporal  muscle.  The  anterior  temporal^  one 
of  the  terminating  branches,  goes  forward  to  the  os-frontis, 
supplying  the  muscles  and  integuments  in  this  region  and 
anastomosing  with  its  fellow  of  the  opposite  side,  and  with 
the  supra  orbital  arteries.  The  posterior  temporal^  the  other 
terminating  branch,  proceeds  backward  and  upward,  anas- 
tomosing with  the  posterior  auricular  and  occipital  arteries. 

The  internal  maxillary  artery  (Fig.  121)  is  the  remaining 
terminal  branch  of  the  external  carotid.  It  is  the  great 
artery  supplying  the  mouth  and  the  whole  of  the  dental 
apparatus. 

Dissection. — Saw  the  zygomatic  arch  through  at  both 
ends,  and  turn  it  down  with  the  masseter  muscle ;  divide 
the  tendon  of  the  temporal  muscle  from  its  insertion 
into  the  coronoid  process ;  divide  the  ramus  about  its  cen- 
tre and  disarticulate.    Bemove  the  jaw  with  the  external 
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pterygoid  mnscley  when  this  artery,  with  the  deep  branches 
of  the  inferior  maxillary  nerve,  will  be  exposed. 

This  artery  commences  in  the  substance  of  the  parotid 
gland,  opposite  the  meatus  auditorius  externus ;  passes 
horizontally  inward  behind  the  neck  of  the  lower  jaw, 
between  it  and  the  internal  lateral  ligament,  and  between 
the  inferior  dental  and  gustatory  nerves,  to  the  space  be- 
tween the  pterygoid  muscles ;  at  this  point  it  passes  either 
between  these  muscles,  or  winds  over  the  pterygoideus 
externus,  describing  a  tortuous  course  forward,  inward,  and 
somewhat  upward  to  the  tuberosity  of  the  superior  maxil- 
lary bone,  upon  which  it  makes  a  considerable  curve,  and 
then  dips  down  into  the  pterygo-maxillary  fossa,  where  it 
terminates.    Its  branches  are  as  follow : 

A  tympanic  branch,  which  passes  through  the  glenoid 
fissure  to  the  tympanum,  and  also  supplies  the  temporo- 
maxillary  articulation.  The  greater  meningeal^  or  middle 
artery  of  the  dura  mater,  coming  off  behind  the  neck  of  the 
lower  jaw,  ascends  to  the  foramen  spinale  of  the  sphenoid 
bone,  through  which  it  passes  into  the  cranium,  and  there 
divides  into  an  anterior  and  a  posterior  branch,  which 
diverge  and  occupy  the  grooves  on  the  internal  surface  of  the 
parietal  and  temporal  bones,  suppljdng  the  dura  mater  and 
the  anterior  cranial  bones.  The  lesser  meningeal  passes 
through  the  foramen  ovale  to  the  dura  mater,  and  is  often  a 
branch  of  the  greater.  The  inferior  dental  or  maaMary^  as 
has  already  been  described,  arises  opposite  the  greater  me- 
ningeal behind  the  neck,  and  descends  between  the  bone  and 
internal  lateral  ligament  to  the  posterior  dental  foramen, 
which  it  enters  along  with  the  inferior  dental  nerve ;  it 
then  follows  the  course  of  the  canal  beneath  the  roots  of 
the  ieetV,  mto  oae\  of  which  it  sends  successively  a  small 
branch,  till,  arriving  opposite  the  bicuspid,  it  divides  into 
two  branches,  one  of  which  comes  out  at  the  anterior  men- 
tal foramen  to  supply  the  chin,  and  anastomose  with  the 
facial ;  while  the  other  is  the  continued  trunk  going  for- 
ward as  far  as  the  symphysis,  and  supplying  the  canine 
and  incisor  teeth« 
28 
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The  posterior  deep  temporal  arises  next  in  order;  it  is  con- 
cealed hj  the  external  pterygoid  and  temporal  muscle^  and 
is  distributed  to  this  latter  muscle/ 

1?he  pterygoid  arteries  come  next ;  they  vary  iin  number 
and  size,  and,  as  their  name  implies,  supply  the  pterygoid 
muscles. 

The  masseteric  and  the  buccal  go  to  the  masseter  and 
buccinator  muscles,  and  also  give  branches  to  the  lining 
membrane  of  the  mouth.  The  buccal  sometimes  comes 
from  the  superior  dental,  or  the  next  branch  in  order. 

The  anterior  deep  temporaly  which  comes  off  just  before 
the  internal  maxillary,  enters  the  pterygo-maxillary  fossa, 
and  ascends  to  be  distributed  upon  the  temporal  muscle, 
anastomosing  with  the  posterior  and  middle  deep  temporaL 

The  superior  denial  or  alveolar  comes  off  next,  and  has 
been  stated,  in  noticing  the  vessels  supplying  the  teeth,  to 
wind  round  the  tuberosity  of  the  superior  maxillary  bone, 
sending  branches  through  the  posterior  dental  canals,  to 
the  molar  teeth,  and  to  the  lining  membrane  of  the  an- 
trum ;  it  then  proceeds  forward  along  the  alveoli,  supply- 
ing them  and  the  gums. 

The  inferior  orbital  arises  at  the  upper  part  of  the  pterygo 
maxillary  fossa,  and  after  sending  a  few  branches  into  the 
orbit,  through  the  spheno-maxillary  fissure,  it  enters  the 
infra  orbitar  canal,  in  company  with  the  infra  orbitar 
nerve,  and  on  arriving  near  the  anterior  orifice  of  this 
canal,  it  sends  downward  a  branch  to  supply  the  incisor 
and  canine  teeth,  and  lining  membrane  of  the  antrum. 
It  finally  emerges  at  the  infra  orbitar  foramen,  anasto- 
mosing with  the  ophthalmic  and  facial  arteries. 

The  superior  pctlatine  also  comes  off  in  the  ptery go-max- 
illary fossa,  and  descends  to  the  posterior  palatine  canal, 
distributing  branches  to  the  soft  palate;  it  then  curves 
forward,  in  a  groove,  upon  the  hard  palate,  internal  to  the 
alveoli,  giving  off  ramifications  to  the  lining  membrane  of 
the  roof  of  the  mouth,  and  proceeds  to  the  foramen  in- 
cisivum,  to  anastomose  with  the  spheno-palatine  or  nasal 
artery. 
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The  superior  pharyngeal^  or  pterygo-pcilcUine,  is  sometimes 
a  branch  of  the  latter,  and  supplies  the  upper  part  of  the 
pharynx  and  Eustachian  tube.  The  apheno-pcdatine,  or 
nasal,  is  the  terminating  trunk  of  the  internal  maxillary, 
and  passes  along  with  the  nerve  of  the  same  name,  through 
the  spheno-palatine  foramen,  into  the  nose,  where  it  divides 
into  two  branches — one  going  to  the  septum,  the  other  to 
the  middle  and  lower  turbinated  bones,  and  their  mucous 
membrane. 


BEAKCBCS  or  nTTBRWAL   CAROTID 
ARTBRT.   (Fig.   119.) 

Tympanic  branch. 
Anterior  meningeal. 
Ophthalmic — ita  branches, 

Lachrymal. 

Central  artery  of  the  retina. 

Supra-orbital. 

Short  ciliary. 

Long  ciliary. 

Muscular. 

Posterior  ethmoidal. 

Anterior  ethmoidal. 

Palpebral. 


Nasal. 

Frontal. 

Anterior  cerebral. 

Middle  cerebral. 

Posterior  communicating. 

Choroidean. 

BRANCOBS  op  TBRTBBRAL  ARTBRT. 

Posterior  spinal. 
Anterior  spinal. 
Inferior  cerebellar. 
Basilar— formed  by  junction  of  two 
Tertebral.    Its  branches  are, 

Superior  cerebellar. 

Posterior  cerebral. 


All  these  vessels  have  been  described  under  the  respect- 
ive heads  of  Blood-vessels  of  the  Brain  and  Eye,  which  see. 
The  veins,  corresponding  to  the  branches  of  the  external 
carotid,  have  both  a  similar  course  and  name,  so  that  a 
repetition  would  be  unnecessary  here. 


SECTION   IV. 


TABLB  OF  MUSCLES  OF  THE  HEAD. 

According  to  the  arrangement  of  Mr.  Harrison,  these 
muscles  are  classed  in  accordance  with  the  part  upon  which 
they  chiefly  act.  Six  classes  are  made,  embracing  thirty- 
six  pair,  and  two  single  muscles. 


First  Class — one  museU, 

The  muscle  of  the  Scalp,  or  Occipito- 
Frontalis. 


Sbcond  CLA88*»€Xeven  mutcUSf 

Those  of  the  £ar|  which  are  arranged 
into  three  groups. 
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First  Group—ikne  mutdes : 

Superior  auris,  or  Attollens  aurem. 
Anterior  auris,  or  AttrabeDs  aurem. 
Posterior  auris,  or  Retraheos  aurem. 

Second  Group—five  mwelet : 

Tragicus. 
Antitragicus. 
Helicis  major. 
Helicis  minor. 
TransTersalis  auris. 

Third  Group — three  muscles : 

Stapedius. 
Tensor  tympani. 
Laxator  tympani. 

THian  Class — eleven  muscles. 

Those  of  the  Eye  and  Jtppendages,  are 
arranged  in  two  groups — one  of  which 
acts  on  the  appendages,  the  other  on 
the  ball  of  the  eye. 

First  Group— five  w/uscles  : 

Occipito-Frontalis  —  its  palpebral  in- 
sertion. 
Corrugator  supercilii. 
Levator  palpebne  superioris. 
Orbicularis  palpebrarum. 
Tensor  tarsi. 

Second  Group — six  mtucUs: 

Rectus  superior,  or  Levator  oculi. 
Rectus  inferior,  or  Depressor  oculi. 
Rectus  internus,  or  Adductor  oculi. 
Rectus  externus,  or  Abductor  oculi. 
Obliquus  superior. 
Obliquus  inferior. 

Fourth  Class— ^r  museleSf 

Those  of  the  Aom,  arranged  in  two 
groups : 


First  Group    proper  to  th$  Msc: 

Pyramidalis  nasi. 
Compressor  nasi. 

Second  Group    common  to  the  JVom 
and  upper  Lip  : 

Levator  labii  superioris  alseque  nasi. 
Depressor  labii  superioris  alseque  nasL 

Fifth  Clasi— len  nwseUSf 

Those  of  the  Mouth,  arranged  in  four 
groups : 

First  Group— one  muscle  : 

Orbicularis  oris. 

Second  Group— 4y>o  muscles  common  to 
the  upper  Lip  and  JsTose  : 

Levator  labii  superioris  alseque  nasi. 
Depressor  labii  superioris  alseque  nasi. 

Third  Group— lioo  muscles  : 

Levator  labii  inferioris. 
Depressor  labii  inferioris. 

Fourth  Group— five  muscles  : 

Levator  anguli  oris. 
Depressor  anguli  oris. 
Zygomaticus  major. 
Zygomaticus  minor. 
Buccinator. 

Sixth  Class — muscUs  <if  masiieationf 

Which  act  on  the  lower  jaw,  and  are 
four  pair : 

Masseter. 
.Temporal. 

Pterygoideus  externus. 
Pterygoideus  internus. 
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CHAPTER  VI. 

ANATOMICAL   AND  PHYSIOLOGICAL  BELATIONS  OF  THE  MOUTH 
WITH  THE  DIFFERENT  PARTS  OF  THE  HEAD. 

The  mouthy  from  the  detailed  description  already  given, 
it  will  be  perceived,  is  a  very  complex  apparatus,  com- 
prising organs  of  the  greatest  variety,  in  form,  size,  deli- 
cacy and  adaptation,  and  embodying  functions  equally 
various  and  useful,  as  seen  in  the  multitude  of  duties  they 
perform,  their  surprising  promptitude  and  harmony  of 
action,  and  their  universal  sympathy  and  reUUion  with  all 
the  various  parts  composing  the  head ;  and  we  may  add 
the  rest  of  the  body  likewise,  as  we  shall  have  to  show  in 
the  proper  place.  So  close  and  so  essential  is  this  mutual 
relation  of  the  mouth  and  head,  that  they  cannot  exist 
separately. 

It  is  only  necessary  here  to  make  a  very  general  enu- 
meration of  these  relations  with  the  mouth,  so  as  to  impress 
especially  upon  the  dental  student  their  magnitude  and 
tmportaTice. 

The  mouth,  it  will  be  recollected,  consists  of  the  anatomi- 
cal elements  of  bone,  muscle^  bloodr^easely  nerves  glands  ceHun 
lavy  mucous  and  odtpo^e^^nk^t^re;  which,  variously  combined, 
constitute  the  upper  and  lower  jaw,  the  teeth,  the  gums, 
the  tongue,  the  palate,  the  tonsils,  the  cheeks,  &c.,  in  a 
word,  all  the  parts  forming  the  walls  of  the  cavity  of  the 
mouth,  as  well  as  the  various  organs  contained  within  it. 
Now  each  one  of  these  elements,  and  of  the  several  organs 
they  form,  has  a  relation  more  or  less  direct  and  intimate 
with  the  other  portions  of  the  head. 

The  upper  jaw-bone  is  connected  to  a  number  of  the  bones 
of  the  cranium  and  face,  thereby  forming  one  continuous 
whole,  containing  numerous  cavities  of  various  sizes  and 
uses,  as  the  cavity  of  the  cranium  for  lodging  the  brain ; 
the  orbital  and  nasal  cavities,  the  maxillary  sinus,  &c.  The 
lower  jatOy  by  its  articulation  with  the  temporal  bones,  pre- 
sents a  fulcrum  and  lever,  which,  in  connection  with  the 
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variooB  muscles  attached  to  it  and  the  head,  is  in  its  power, 
strength,  heauty  and  mechanical  contrivance,  incomparably 
superior  to  any  thing  in  human  mechanics.  The  teeth  have 
not  only  a  direct  connection  with  the  jaws,  but  by  means  of 
their  blood-vessels  and  nerves,  they  have  nearly  as  direct 
and  close  a  relation  with  the  brain  and  its  membranes,  the 
eye,  the  ear,  and  the  nose.  The  fifth  pair  of  nerves  come 
from  the  brain  and  send  branches  to  the  teeth,  jaws,  eyes, 
nose,  ears,  &c.,  endowing  the  whole  with  sensibility  to  pain, 
and  so  close  is  this  sympathy  manifested  between  the  teeth 
and  brain,  that  the  simple  act  of  teething  frequently  occa- 
sions the  most  frightful  convulsions ;  while  cases  are  not 
wanting  to  show  that  irritation  of  this  same  set  of  nerves, 
from  decayed  teeth,  has  been  the  cause  of  Ho-dotdoureuXj  ul- 
ceration of  the  eye,  photophobia,  blindness,  and  the  most 
excruciating  pain  of  the  ear.  The  internal  maxillary  artery 
is  the  principal  vessel  establishing  the  vascular  relationship 
between  the  mouth  and  brain,  and  other  parts  of  the  head 
and  face. 

In  congestion,  apoplexy,  and  delirium,  the  condition  of 
the  circulation  in  the  brain  is  reported  by  an  almost  similar 
state  of  the  circulation  in  the  mouth.  The  gums,  tongue, 
palate,  tonsils,  &c.,  by  the  same  kind  of  anatomical  rela- 
tionship of  blood-vessels  and  nerves,  display  each  their 
several  sympathies  with  the  other  portions  of  the  head. 

We  now  pass  to  the  second  division,  the  phyaidogical  rdor 
fiona  of  the  mouth  with  the  different  parts  of  the  head. 

The  fanctiona  of  the  mouth  have  been  stated  to  be  those 
cS  prehension^  nuisticatum^  inacdivation^  aitctiony  deglutitiofiy 
and  apeech;  functions  lying  at  the  very  foundations  of  life 
and  connecting  man  with  the  outer  world. 

The  first  series  of  these  functions  comprises  the  commen- 
cing stages  of  digeationy  which  comprehend  the  preparatory 
but  essential  elements  in  that  grand  and  fundamental  pro- 
cess of  nutrition,  which  not  only  builds  up  the  head  in  all 
its  different  parts,  and  supplies  its  daily  and  unceasing 
waste,  but  further  preserves,  with  an  ever  vigilant  and  un- 
tiring care,  all  its  yarious  relations  with  the  mouth,  and 
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extends  its  influence  througliout  the  whole  and  every  part 
of  the  body. 

The  last  mentioned  function  of  the  mouth,  speech^  is  more 
closely  related  with  the  brain,  though  it  has  the  same  or- 
gans for  its  performance;  as  those  employed  in  the  aboYO 
functions  of  the  first  stages  of  digestion.  For  this  function 
is  impaired  when  the  teeth  are  lost,  the  palate  cleft,  the 
tonsils  swollen,  or  the  lip  cleft,  and  it  is  partially  or  entirely 
lost  in  congestion  and  apoplexy  of  the  brain. 


PART  THIRD. 


THE  LANGUAGE  OF  ANATOMY. 


II.  THE  TRUNK. 


PAET  THIRD. 


CHAPTER  L 

THE    TRUNK. 
PASSIYB    OBQANS    OF    THE    TRUNK. 

THE  BONES. 

Division, — 1.  Spine.    2.  Thorax.    3.  Pelvis. 

SECTION   I. 
THE  SPINE  OR  YEBTEBRiB. 

The  apinCy  so  called  from  its  posterior  projecting  processes 
resembling  thorns^  is  aitxiated  on  the  posterior  median  line 
of  the  trunk^  and  is  composed  of  a  column  of  bones,  called 
vertebrcBy  placed  one  above  the  other  in  a  regular  series  from 
top  to  bottom^  and  designated  the  vertebral  column. 

The  vertebrae  are  divided  into  true  and/ofec  The  twenty- 
four  movable  bones  are  the  true ;  the  sacrum  and  coccyX} 
which  assist  in  forming  the  pelvis,  the  false.  The  true  and 
felse  vertebreQ  form  an  upright  rod  or  column,  having  four 
curvatures,  one  in  the  neck,  concave  behind  and  convex  in 
front ;  a  second  in  the  back,  concave  in  front  and  convex 
behind ;  a  third  in  the  loins,  concave  behind  and  convex  in 
front,  and  a  fourth  in  the  pelvis,  concave  in  front  and  con- 
vex behind.  This  arrangement  is  found  to  add  greatly 
to  the  strength  of  the  spine,  and  results  from  the  difference 
in  the  thickness  of  the  bodies  of  the  several  vertebras,  as 
well  as  of  the  intervening  fibro  cartilage. 

The  true  vertebras  are  divided  into  cervical^  dorsal^ 
and  lumbar,  as  they  are  found  in  the  neckj  the  hack,  or 
the  loins.  The  length  of  the  true  spine  is  estimated  as 
a  general  rule  at  twenty-four  inches;  six  inches  being 
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spinous,  two  for  the  transverse,  and  one  for  the  upper  and 
lower  surfaces  of  the  body. 

The  three  primary  centres  present  their  ossific  points 
about  the  seventh  or  eighth  week,  those  of  the  lateral  por- 
tions being  observed  a  little  in  advance  of  the  body,  and  at 
birth  the  three  pieces  are  found  separate.  In  the  first  year 
union  begins  with  the  lateral  portions  and  at  their  poste- 
rior part,  where  they  come  together  to  form  the  spinous 
process,  and  during  the  third  and  fifth  year  with  the  body. 
The  osseous  nuclei  for  the  extremities  of  the  spinous  and 
transverse  processes,  are  seen  about  the  fifteenth  or  six- 
teenth year,  and  their  union  is  not  completed  till  the 
twenty-fifth  or  thirtieth  year. 

CERVICAXi  VERTEBRjfi— COMMON  CHARACTERISTrGS. 

A      Fig.  124.    B  The  cervical  vertebrsBOCcM^jy  the 

superior  portion  of  the  column,  are 
seven  in  number,  and  are  the 
smallest  in  size.  The  superior  sur- 
face of  each  is  concave  from  side 
to  side,  and  bounded  by  a  vertical 
ridge;  the  lower  surface  is  concave  from  before  backward, 
and  has  a  ridge  at  the  anterior  edge.  The  lateral  processes 
are  narrow  and  long,  and  bound  a  large  and  triangular 
canal. 

The  apinoua  process  is  hijid^  short  and  horizontal.  The 
transverse  is  short  and  perforated  at  its  basb  by  a  foramen 
for  the  passage  of  the  vertebral  vessels.  Its  upper  surface 
is  grooved  for  the  cervical  nerves. 

Fio.  134,  A  represents  the  iipptfr  twtfaet  of  a  Ceryical  Vertebra.  1  Spinous 
process  bifurcated.  2  Lateral  lamina.  3  Superior  articular  process.  4  Pos* 
terior  surface  of  body.  5  Transrerse  process  bifurcated.  6  Anterior  surfaca 
of  body.  7  Extremity  of  superior  articular  process.  8  Vertebral  foramen 
for  spinal  marrow. 

Fio.  194,  B  represents  the  lower  surface  of  the  same  yertebra.  1  Spinous 
process  bifurcated.  3  Posterior  root  and  notch  of  transrerse  process.  5  Bi- 
furcation of  transTerse  process,  and  the  process  showing  a  foramen  in  it  for 
giring  passage  to  the  yertebral  artery.  6  Body  of  yertebra.  7  Inferior  artic- 
ular process.    4  Foramen  for  the  spinal  marrow.  * 
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The  oblique  articular  processes  are  oval,  the  two  superior 
being  directed  upward  and  backward,  and  the  two  inferior 
downward  and  forward ;  the  surfaces  of  the  superior  are 
rather  convex,  those  of  the  inferior  concave. 

CERVICAIi   VBRTEBRiB — ^INBIVmUAL  CHABACX'KKlKTiGS. 

The  atlas  J  or  first  cervical  vertebra,  so  called  from  sup- 
porting the  head,  differs  from  the  rest  in  having  no  body 
nor  spinous  process,  and  consisting  simply  of  a  bony  ring. 
A  tubercle  marks  this  ring  on  its  anterior  portion ;  behind, 
on  the  same  part,  the  a  Fio.  125.  B 

surface  is  concave, 
smooth,  and  oval,  for 
articulating  with  the 
tooth-like  process  of 
the  axis  or  second 
vertebra.  The  upper  and  lower  edges  of  this  ring  are  for 
the  attachment  of  ligaments.  The  posterior  arch  is  long, 
slender,  and  presents  a  tubercle  instead  of  a  spine,  upon 
the  upper  surface  of  which,  near  the  oblique  processes,  is  a 
groove  for  the  vertebral  artery,  in  making  its  curve,  to 
enter  the  brain.  It  also  receives  the  sub-occipital  or  first 
cervical  nerve.  The  spinal  foramen  is  very  large,  and 
divided  by  the  transverse  ligament  into  two ;  the  anterior 
and  smaller  receives  the  odontoid  process,  the  posterior  and 
larger  contains  the  spinal  cord.  The  intervertebral  notches 
are  behind  instead  of  being  in  front  of  the  oblique  processes, 
as  in  all  the  other  vertebree.  The  superior  oblique  pro- 
cesses are  horizontal,  concave,  and  their  smooth  sur&ces 
look  from  before,  backward  and  outward;  they  articu- 
late with  the  condyles  of  the  occipital  bone,  and  are  admi- 
rably adapted  to  the  nodding  motion  of  the  head.    The 

Fio.  135,  A  represents  the  upper  surface  of  the  Atlas.  1  Tubercle  in  place 
of  spinous  process.  3  Posterior  part  of  ring  of  atlas.  3  Where  the  transyerse 
ligament  Is  attached.  4  Superior  articular  process.  5  Grooye  leading  to 
yertebral  foramen.  6  Transyerse  process.  7  Articular  surface  for  odontoid 
process.    8  Anterior  margin  of  ring  of  atlas.    9  Foramen  for  spinal  marrow. 

Fio.  15U»i  B  represents  the  lower  surface  of  Atlas.  1  Tubercle  in  place  of 
tpinoos  process.    S3456789  Correspond  to  similar  points,  as  in  Fig.  135,  A. 
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inferior  are  circular,  nearly  flat,  and  suited  to  tlie  rotatory 
motion.  The  tranaverse  proceseeB  are  noted  for  their  great 
length— projecting  much  beyond  those  below,  and  have  the 
foramen  at  their  haee  for  the  passage  of  the  vertebral 
artery. 

The  aoM,  or  second  cervical  vertebra,  is  also  called  the 
dettta^  from  its  tooth-Hke  or  odontoid  process,  which  is  the 
Flo.  126.  peculiar  characteristic  of  this  vertebra. 

This  process  arises  irom  the  central  part 
of  the  superior  surface  of  the  body,  and 
»  ascends  vertically.  It  presents  some- 
what the  form  of  a  tooth — hence  its 
name.  Its  anterior  surface  is  smooth, 
and  articulates  with  the  anterior  arch  of 
the  atlas.  Its  posterior  is  also  smooth,  and  has  the  trans- 
verse ligament  in  connection  with  it.  Its  apex  is  pointed  * 
for  the  attachment  of  the  vertical  ligament,  and  upon 
each  side,  from  a  rough  surface,  originate  the  moderator  or 
Fie.  13T.  check  ligaments.    This  process  is  the 

pivot  Tonnd  which  turns  the  atlas.  The 
spinous  process  is  long,  large,  and 
forked.  The  spinal  foramen  is  hesrt> 
shaped.  The  superior  oblique  processes 
are  seen,  on  each  side  of  the  odontoid, 
on  a  plane  anterior  to  those  below,  and 
are  smooth,  circular,  and  nearly  hori- 
zontal. The  inferior  look  forward  and  downward,  and 
are  flat.  The  transverse  processes  are  short  and  not 
bifid — the  body  of  this  vertebra  is  large.  The  cervical  ver- 
tebrre  increase  gradually  in  size  to  the  seventh,  (Fig.  ]27.) 
The  seventh  cervical  is  called  vertebra prominena^  from  its 

'  Fi«.  13G  repreaaDls  ths  Dmteta  or  leeood  bona  of  the  Vertebra,  m  Bod;. 
h  Odootoid  proceu,  e  Articular  Tece  Tor  atlHS.  i  Forameo  for  Tertebral 
•rteij.    (  SpiDoiu  prooeu.    /  Inferior  oblique  proceu.    g  Superior  obliqn* 

Fio.  197  repreienta  the  teTenth  carrical  Terlebra,  Men  froB  bckir.  1 
SpiDOUi  proceu.  3  Vertebral  foramea.  3  Articular  proceM.  4  Lateral 
lamina.  5  Forameti  for  Tertebral  artsrj  aod  Toin.  e  Germ  of  the  Mceuor; 
rib.    7  SupeiDUmenu?  rib  U  it*  atjloid.    B  Body. 
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long  spinous  process^  which  projects  beyond  all  the  rest 
and  is  readily  felt  beneath  the  skin,  ends  in  a  tubercle 
and  is  not  bifurcated,  and  gives  attachment  to  th^  liga* 
mentum  nuchae.  Its  transverse  processes  have  no  foraminai 
or  if  there  be  any,  they  are  small  and  transmit  only  a  vein. 

PECUIJARrriKS  OF  DEVELOPMENT  IN  THE  CERVIOAL  VERTEBRJB. 

The  cUlaSy  instead  of  the  usual  three  primary  ossific  cen- 
tres, is  seen  to  have  four  and  sometimes  five ;  one  for  each 
lateral  portion,  one,  occasionally  two,  for  the  anterior  arch, 
and  one  for  the  centre  of  the  posterior  arch.  The  lateral 
centres  unite  with  the  posterior  centre  during  the  second 
and  third  years,  and  with  the  anterior  about  the  fifth  or 
sixth  year.  The  axis  is  found  with  five  centres  of  ossifica- 
tion, two  for  the  odontoid  process,  one,  sometimes  two,  for 
the  body,  and  one  for  each  lateral  part  The  body  and 
odontoid  process  begin  ossifying  about  the  sixth  month,  and 
are  found  united  about  the  third  or  fourth  year.  The  lat- 
eral portions  unite  soon  after  birth,  and  join  the  body 
about  the  fourth  or  fifth  year. 

The  seventh  cervical  ve^iebra  is  found  to  have  the  anterior 
portion  of  its  transverse  process  frequently  presenting  a 
separate  osseous  centre  about  the  second  or  sixth  month, 
which  unites  with  the  body  about  the  fifth  or  sixth  year. 
Separate  ossific  centres  have  also  been  noticed  in  the  trans- 
verse processes  of  the  second,  fifth  and  sixth  cervical  verte- 
brse,  and  also  the  first  lumbar. 

DORSAL  VERTEBRiE — COMMON  CHARACTTERISTIGS.    (Fig.   128.) 

The  dorsal  vertebrse  occupy  an  intermediate  position  be- 
tween the  cervical  and  lumbar,  and  are  also  intermediate 
in  size;  they  become  less  and  less  from  the  first  to  the  third 
or  fourth,  and  then  increase  to  the  last.  The  body  is  thicker 
behind  than  before,  and  more  cylindroid  than  those  of  the 
neck ;  the  upper  and  lower  surfaces  at  the  posterior  edge, 
near  the  origin  of  the  lateral  processes,  present  two  small 
articular  facets  for  receiving  one  half  of  the  head  of  each 
rib — the  adjoining  vertebra  having  a  corresponding  de- 
29 
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.     «     ,««     „  pression  for  the  other   half 

A      Fio.  128.      B  mi_       1   X       1 

The    lateral  processes    are 

broad.    The  spinous  are  trian- 

h  gular,  long,  ending  in  a  tuber- 

^  cle  and  bending  downward  so 

^  as  to  overlap  each  other.    The 

oblique  processes  are  vertical — 
the  superior  facing  directly  backward — the  inferior  as  di- 
rectly forward.  The  spinal  foramen  is  round  and  large. 
The  transverse  processes  are  directed  backward,  are  large 
and  long,  and  have  their  front  surfaces  at  the  extremities 
smooth,  for  articulation  with  the  tubercle  of  the  ribs.  This 
is  true  of  all  except  the  last  two;  they  have  no  articulating 
surfaces.  The  intervertebral  foramina  for  the  nerves  are 
large. 

DOBSAXi  VEBTEBUfi — UMDIVIDITAL  CHAKACIERIBIICS. 

The  first  and  the  last  two  dorsal  present  individual  pecu- 
liarities. The  first  has  a  full  articulating  surface  on  each 
side,  and  receives  the  whole  head  of  the  first  rib,  and  also 
has  at  its  inferior  edge  a  half  articular  surface  for  the  half 
head  of  the  second  rib.  The  flatness  of  the  body  and  its 
projecting  spinous  process  resembles  it  to  the  cervical.  The 
three  lower  dorsal  approximate  in  their  appearance  to  those 
of  the  loins.  They  have  full  depressions  in  the  middle  and 
sides,  for  their  corresponding  ribs,  and  the  last  two  have 
no  articular  surfaces  on  their  transverse  processes.  The 
tenth  dorsal  has  occasionally  on  its  transverse  process  the 
articular  face. 

LUMBAR  'V'ERTEBR.fi--COMMON  CHARACTERISTICS.   (Fig.  129.) 

The  lumbar  vertebrae  are  five  in  number;  occupy  the 
lower  part  of  the  column,  and  are  much  the  largest  in  size 

Fio.  128,  A  represents  a  dorsal  yertebra  seen  from  abore.  1  Spinous  pro* 
cess.  2  Transverse  process.  3  Articular  facet  for  the  articulation  of  the  rib. 
4  5  Articular  process  and  notch.    6  7  Body.    8  Foramen  for  spinal  marrow. 

Fio.  128,  B  represents  a  side  Tiew  of  the  same  yertebra.  1  Body.  2  Ar- 
ticular face  for  head  of  the  rib.  3  Superior  articular  process.  4  5  Transrerse 
process  and  articular  face.  6  Spinous  process.  7  Inferior  articular  process. 
8  Notch,  interrertebral. 
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of  all  the  true  vertebrsB.  The  bodies  are  deeper 
before  than  behind,  and  broad  transversely. 
The  superior  and  inferior  surfaces  are  flat  and 
oval,  having  projecting  and  hard  edges.  The 
intervertebral  notches  are  very  large,  especial- 
ly the  lower — ^the  spinal  foramen  is  triangular 
or  oval,  and  larger  than  in  the  dorsal.  The  spinous  pro- 
cess is  broad,  thick,  and  short,  ending  in  a  rough  border. 
The  oblique  processes  are  vertical— the  superior  being  con- 
cave and  looking  inward — the  inferior  convex  and  looking 
outward  and  forward.  The  transverse  are  long,  slender,  and 
stand  at  right  angles.  The  fifth  or  last  lumbar  vertebra 
is  somewhat  peculiar  in  having  its  body  of  greater  size, 
deeper  generally  in  front  than  behind,  so  as  to  give  some- 
thing of  the  wedge  shape ;  in  its  transverse  processes  being 
thick,  short,  and  round,  and  in  the  spinal  foramen  being 
larger. 

The  fcdse  or  pdvic  vertebrce  consist  of  the  Sdcrum  and 
coccyx. 

The  sacrum  is  sitncUed  at  the  lower  part  of  the  true  ver- 
tebr8B,  occupying  the  posterior  and  superior  portion  of  the 
pelvis.  Its  form  is  triangular,  and  its  position  is  like  that 
of  a  wedge,  its  base  being  above,  and  apex  below — having 
the  innominata  laterally — the  lumbar  vertebra  upon  its 
superior,  and  the  coccyx  on  its  inferior  portion.  This  bone, 
in  the  adult  consisting  of  one  piece,  in  the  child  forms  five 
pieces.  Its  surfaces  are  the  anterior,  posterior,  and  two 
lateral. 

The  anterior  surface  is  concave  from  above  downward, 
and  marked  by  four  transverse  lines,  showing  the  original 
divisions  of  the  bone  into  five  pieces.  At  the  outer  extrem- 
ity of  these  lines  four  foramina  are  observed,  called  the 
anterior  sacral  foramina,  for  transmitting  the  anterior  sa- 
cral nerves.  The  two  superior  of  these  foramina  are  quite 
large — the  rest  diminish  in  size  as  they  descend ;  they  are 

Fio.  139  represents  the  upper  surface  of  a  lumbar  vertebra.  1  Spinous  pro- 
cess. 3  Lateral  lamina.  3  Superior  articular  process.  4  Transverse  process. 
6  7  Body.    8  Vertebral  foramen. 
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all  flmooth,  funnel-shaped,  and  Iiave  their  orifices  looking 
outward.  The  anterior  projecting  edge  of  the  upper  hone 
of  the  sacmin  is  called  its  promontory. 

A        Fto.  130.        B  The  posterior  surface  ia 

rough  and  convex ;  on  its 
middle  line  four  promi- 
nences are  oheerred  cor- 
responding to  spinoas 
processes,  which  are  not 
unfrequently  seen  united 
into  a  single  ridge  or 
crest.  The  fourth  and 
fifth  spines  are  generally  deficient,  leaving  a  triangular 
space  which  is  simply  closed  by  ligaments,  and  in  place 
of  the  spine,  presenting,  on  either  side,  two  tubercles 
styled  comuOj  which  unite  with  similar  cornua  from  the 
coccyx,  forming  foramina  for  the  passage  of  the  last  sacral 
nerve. 

On  either  side  of  the  spinous  processes  four  foramina 
are  seen,  smaller  than  those  in  front,  transmitting  the  pos- 
terior sacral  nerves.  External  to  these  foramina,  a  row  of 
five  tubercles  is  noticed,  though  indistinct,  corresponding  to 
the  transverse  proceesea  of  the  true  vertebrae ;  and  internal 
to  these  foramina,  between  them  and  the  spinous  processes^ 
another  row  of  indistinct  tubercles  is  seen,  regarded  as 
analogous  to  the  oblique  processes. 

The  lateral  or  iliac  surfitces  are  rough,  irregular,  and 
triangular,  having  their  superior  portions  broad  and  cov- 
ered with  cartilage  to  articulate  with  the  ilium.  Their 
inferior  surfaces  are  thin,  and  give  attachment  to  the 
greater  and  lesser  sacro-ischiatic  ligaments. 

Fia.  130,  A  repreaenb  a  front  riew  of  llie  Bacrum.  1  Sap«rior  articokr 
piooeu>  9  Superior  *urfiic«  of  fint  ticnl  rertobn.  3  Latent  aide  of  aa- 
cnim.  4  Anterior  surface  of  Ilie  bodiea  of  the  lacral  Tertebra.  5  GrooToa 
leading  to  tlw  aaterior  aaeral  foramiaa.     16  Apex  of  lait  laeral  rertebra. 

FiQ.  130,  B  repraaanb  a  aide  Tlew  of  the  Sacrum.  1  Superior  articular 
proceu-  9  Saero  rertebral  angle.  3  Holloir  of  the  tacnim.  4  TermlDation 
of  aaeral  canal.  5  Articular  aurftee  for  CDCcyz.  8  8  8  Splooui  proceiaei,  or 
creat. 
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/  On  the  upper  aurfacey  in  the  centre^  is  an  oval  articula- 
ting surface  for  uniting  with  the  last  lumhar  vertehra.  On 
each  side  of  this  is  seen  a  hroad  triangular  expansion,  upon 
which  rests  the  psoas  magnus  muscle,  and  lumboHsacral 
nerve.  The  anterior  edge  of  this  expansion  is  continuous 
with  the  linea  ileo^pectinea.  Between  this  expansion  and 
the  oblique  process  is  a  groove  for  the  fifth  lumbar  nerve. 
The  lower  extremity  of  the  sacrum  is  truncated  and  pre- 
sents a  small  oval  surface  for  articulation  with  the  coccyx. 

The  structure  of  the  sacrum  is  mostly  spongy  and  cancel- 
lated, thick,  yet  very  light,  and  covered  by  a  thin  compact 
layer.  Its  devdopmerU  occurs  usually  from  twenty-one 
points  of  ossification ;  five  for  each  of  the  three  superior 
divisions,  one  for  the  body,  one  for  each  lamina,  and  one 
for  each  lateral  portion.  The  two  lower  divisions  have  each 
three  points,  one  for  the  body  and  one  for  each  lateral  por- 
tion. As  many,  however,  as  thirty-four  and  thirty-five 
points  of  ossification  have  been  observed.  Ossification  is 
observed  to  commence  in  the  bodies  of  the  three  upper  sa- 
cral vertebra),  about  the  eighth  or  ninth  week,  a  little  later 
than  that  of' the  true  vertebras,  in  the  two  lower  about  the 
fifth  month,  and  in  the  lateral  portions  from  the  sixth  to 
the  ninth  month.  The  union  of  these  latter  with  the  body 
is  found  to  take  place  from  below  upward,  and  in  the  fol- 
lowing order :  the  fifth  piece  about  the  second  year,  and  the 
first  not  before  the  fifth  or  sixth  year.  The  epiphyses  are 
developed  about  the  fifteenth  or  eighteenth  year,  and  the 
sacrum  is  completely  fused  into  one  piece  by  the  thirtieth 
year. 

It  is  articulaled  above  with  the  last  lumbar  vertebras, 
below  with  the  coccyx,  and  laterally  with  the  two  ossa 
innominata. 

Coccyx — (so»«vt,  cuckoo,  from  likeness  to  a  cuckoo's  beak,) 
IB  situated  at  the  lower  extremity  of  the  sacrum,  and  cor- 
responds to  the  tail  of  the  inferior  animals,  (Fig.  131.)  It 
consists  of  four  caudal  vertebrsB,  sometimes  only  three, 
which  in  the  old  are  often  consolidated  into  two  or  a  single 
piece.    Its  shape  is  triangular,  the  base  above,  broad  and 
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articulating  with  the  sacrum.  Upon  each  side  of  the  base  at 
Fio.  131.  ^^  posterior  part^  a  small  process  or  camu  arises 
to  unite  with  a  similar  one  upon  the  sacrum, 
forming  a  foramen  for  the  passage  of  the  fifth 
sacral  nerre.  The  three  lower  pieces  diminish 
in  size  to  the  last^  and  in  old  age^  as  already 
stated,  become  firmly  fused  together  and  also 
with  the  sacrum,  presenting  one  solid  piece. 

The  anterior  or  pelvic  surface  of  the  coccyx  is  smooth, 
concave,  and  marked  by  three  transverse  lines,  denoting  its 
original  separation  into  four  pieces.  This  surface  supports 
the  rectum.  The  posterior  surface  is  rough,  presenting 
ridges  and  tubercles  to  which  ligaments  and  muscles  ai:e 
attached. 

The  coccyx  is  light  and  spongy.  Its  development  is  from 
four  points,  one  to  each  piece.  Ossification  in  the  coccyx  is 
noticed  soon  after  birth  in  the  first  piece,  from  five  to  ten 
years  in  the  second ;  from  ten  to  fifteen  in  the  third ;  and 
from  fifteen  to  twenty  in  the  fourth  piece;  the  several  pieces 
unite  in  pairs — the  first  in  order  are  the  two  first  pieces, 
then  the  third  and  fourth,  and  lastly  the  second  and  third; 
and  between  forty  and  sixty  years  the  coccyx  becomes 
united  with  the  sacrum.  Its  union  with  the  sacrum  by 
fusion,  is  much  earlier  in  the  male  than  in  the  female. 

UGAMENTS  OF  THE  SPmS-— COMMON  ABUCULATIONS  OF  THE 

VERTEBRAL  COLUBCN. 

1.  The  anterior  vertebral  ligament^  C^^g*  ^32,)  as  its  name 
implies,  is  situaied  on  the  front  surface  of  the  spinal  column, 
extending  from  the  axis  to  the  sacrum,  and  consists  of  fibres 
which  are  broad  and  strong,  increasing  in  breadth  as  they 
descend,  and  adhering  more  strongly  to  the  intervertebral 
matter,  than  to  the  bodies  themselves.  The  fasciculi  of 
this  ligament  vary  in  length  and  thickness.  The  super- 
ficial fibres  are  long  and  run  to  several  vertebrsB.     The 

Fio.  131  represents  a  front  yiew  of  the  Coccyx.    1  Upper  articular  surface 
for  last  lumbar  Tcrtebra.    3  Cornu  of  coccyx.    3  Transverse  process.    4  4  4 
of  the  four  bones. 
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deep  ones  ere  aliort  and  ex-  Fi«.  133. 

tend  simply  to  adjoining  ver- 
tebra.   It  is  thin  in  the  neck, 
thicker  in  the  back,  and  again  ' 
1)ecoinea  thin  in  the  loins.  The  ' 
Qse  of  this  ligament  ia    to  ' 
bind  together  the  several  vet-  , 
tebree,  and  prevent  over-ex- 
tension of  the  spine. 

2.  The  posterior  vertebral,  Itgammt  (Fig.  133)  is  situated 
upon  the  back  part  of  the  bodies  of  the  spinal  column,  within 
the  canal,  and  extends  from  the  axis  to  the  Fib.  133. 
sacrum,  the  fibres  being  traced  still  higher 
fo  the  cuneiform  process  of  the  os-occipitis, 
and  lower  to  the  cocctx.  This  ligament 
has  its  fibres  arranged  in  a  similar  manner  ^  I 
to  the  anterior,  consisting  of  short  and  long. 
It  is  broad  over  the  intervertebral  substance, 
to  which  it  is  also  more  adherent  It  is  t 
loose  npon  the  bodies,  being  separated  bj 
the  veins  which  escape  from  the  large 
foramina  seen  on  this  surface.  This  liga- 
ment antagonizes  the  former  hj  opposing  excessive  flexioa 
of  the  spine,  while,  at  the  same  time,  it  assists  in  binding 
together  and  strengthening  the  several  vertebrse, 

3,  Intervert^al  ligaments  are  situated  between  the  bodies 
of  each  vertebra,  except  the  first  and  second.  Their  etruo- 
ture  is  of  a  mixed  character,  partaking  both  of  ligament  and 
cartilage,  hence  called  also  fhro-cartUagea.    They  are  so 

-  strongly  united  to  the  upper  and  lower  surfaces  of  the 
vertebrse,  that  it  requires  even  maceration  for  a  complete 
separation. 

Fid.  133  nprefanU  lb«  AoIeriDr  Vertebral  Liguneot.  1  Antsrior  T«rtebnl 
lig«menl.  S  Anterior  eosto-Tertebr»l  liguneot.  3  Interntl  tnnnerse  ligs- 
menl.     4  Tetci^u'licular  ligameDt. 

Fio.  133  repretenti  the  Potterior  Vertebral  LEgBineiit.  m  a  Intervertebnl 
tubitaace.  h  b  Surface*  of  bonj  bridgea  whera  cat  c  PoatMior  rertabnl 
ligament,    i  Opening  for  a  Terlebral  Tein. 
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Their  thickness  Taries  in  different  parts.  In  the  neck 
and  loins  the  thickness  is  greatei  before  than  behind — 
while  in  the  back  it  is  less.  The  curres  of  the  spine  ate 
due,  in  great  measure,  to  this  substance.  A  transrerse 
section  of  this  ligament  shows  its  fibres  to  run  in  a  concen- 
tric form,  being  very  close  and  compact  near  the  surface, 
and  as  they  approach  the  centre,  spaces  or  interstices  are 
left,  containing  a  soft,  pulpy,  semi-fluid  substance,  while 
in  the  centre,  the  spaces  become  still  wider  and  more  cellar 
lar,  and  present  still  more  of  the  pulpy  matter.  This  cen- 
triJ  pulpy  and  conical  body  is  a  movable,  elastic  fulcrum, 
upon  which  the  diflerent  vertebrae  turn.  It  is  mote  abun- 
dant, so^r,  whiter,  and  more  transparent,  in  proportion,  in 
infancy,  than  in  any  after  period.  In  old  age  it  diminishes 
both  in  quantity  and  elasticity,  which  accounts,  in  some 
measure,  for  the  stiffness  of  the  spine  in  old  people. 

The  use  of  the  intervertebral  ligaments  is  manifold. 
They,  in  conmion  with  those  just  described,  tie  the  several 
Tertebrse  together;  they  help  to  form  the  spinal  canal, 
give  sockets  to  the  heads  of  the  ribs,  allow  the  flexibility 
of  which  the  spine  is  capable ;  and,  by  their  elasticity,  pr&- 
serve  the  spine  of  its  uniform  height :  they  also  lessen  the 
effects  of  shocks  from  concussion. 

4.  lAgamenta  svhftava,   or  ydhw  ItgaToenis,  (Fig.   134.) 
These  ligaments  close  the  spinal  canal  behind,  and  are 
Fib.  134.  situated   between    the    posterior 

arches   of   the   different  vertebrse. 
They  are  found  between  all  the 
vertebrae  from  the  axis  to  the  sa- 
crum.   They  are  in  pairs,  on  each 
L  side  of  the  median  line,  and  are 
'  twenty-three  in  number.    They  ex- 
tend from  the  inferior  margin  of 
k  the  lamina  above,  to  the  superior 
margin  of  the  corresponding  one 
below.    Their  structure  consists  of  yellow  elastic  tissne, 

rif .  134  npreienti  lh«  Yellow  LlEBtnenb  (liEamcnU  Abt*.)  ■  ■  One  ptir 
•f  Om  jdlow  liEaDMDU.    I  Captulu  llgameDt  of  the  on^Nda. 
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dense,  very  strong,  and  having  the  fibres  vertical.  They 
oppose  flexion,  and  by  their  elasticity  restore  the  spine  to 
its  erect  condition. 

5.  The  Suprorspinous  ligament  is  found  at  the  extremity 
of  the  spinous  processes,  from  the  last  cervical  vertebra  to 
the  sacrum.  In  the  neck  it  is  continued  on  to  the  occipital 
bone,  under  the  title  of  Ugamentum  nuchce.  It  separates  the 
muscles  on  either  side  of  the  median  line,  and  is  the  rudi- 
mentary structure  of  this  very  powerful  ligament  in  the 
lower  animals. 

6.  The  Inier^pinoua  ligaments  are  situated  between  the 
spinous  process  of  the  dorsal  and  lumbar  regions,  above  and 
below,  and  not  between  those  of  the  neck.  They  are  thin  in 
the  back,  and  thicker  and  stronger  in  the  loins,  and  have 
the  multifidus  spinsB  muscles  attached  to  them. 

7.  The  Inter-transverse  ligaments  are  situated  between 
the  transverse  processes  of  the  lower  dorsal  and  lumbar 
vertebrae,  not  being  distinct  either  in  the  cervical  or  upper 
dorsal.    They  consist  of  thin  fibrous  membranes. 

8.  Articulation  of  the  Mique  processes, — These  processes 
have  an  irregular  capsule,  consisting  of  ligamentous  fibres 
not  fully  developed,  extending  from  one  bone  to  the  other. 
Their  articular  surfaces  are  covered  with  cartilage,  and 
connected  by  synovial  membranes. 

FBCtTLIAR  ARTICULATIONS  OF  THB  VERTEBRAL  G6LTTHN'. 

1.  Articulation  of  the  atlas  with  the  ooctpt^.-^The  condyles 
of  the  occipital  bone,  and  the  oblique  processes  of  the  atlas^ 
are  the  bony  portions  especially  concerned  in  the  joint. 
There  is  the  usual  cartilage  and  synovial  membrane  at  this 
joint;  and  also  a  ligamentous  capsule,  or  capsular  ligament 
on  each  side,  which  is  attached  to  the  circumference  of  the 
condyles  and  the  margin  of  the  glenoid  cavity  of  the  atlas. 
This  capsule  consists  of  thin  and  loose  fibres  which  are, 
however,  strong  at  the  anterior  and  external  parts. 

Anterior  ligaments^  {anterior  ocdpito^loicL) — These  are 
two  in  number,  one  a  strong,  round  cord,  situaied  on  the 
median  line,  and  extending  from  the  basilar  process  to 
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the  anterior  tubercle  of  the  atlas ;  the  second,  deeper  than 

this,  la  broad  and  membranous,  and  extends  from  the  ante- 

A  Fio.  135.  B 


rior  margin  of  the  foramen  magnum,  to  the  anterior  arch 
of  the  atlas.  Theae  ligaments  are  covered  in  front  by  the 
anterior  recti  muBclea,  and  behind  are  in  relation  with  the 
dura  mater. 

Tiie posterior  occtpito-atlanial  ligament  is  attached  above  to 
the  occipital  foramen,  and  below  to  the  posterior  arch  of  the 
atlas.  It  is  composed  of  a  broad,  thin  and  weak  membrane, 
closely  adheres  to  the  dura  mater,  gives  passage  to  the  ver- 
tebral arteries  and  sub-occipital  nerves,  and  is  covered  by 
the  posterior  recti  and  oblique  muscles. 

The  lateral  ligaments,  one  on  each  side,  extend  from  the 
transverse  process  of  the  atlas,  to  the  transverse  process  of 
the  occiput,  they  consist  of  strong  fasciculi  of  fibres,  which 
expand  and  are  continuous  with  the  sheath  surrounding 
tiie  carotid  vessels  and  nerves  at  the  base  of  the  brain. 

2.  Articulaiion  of  the  cms,  or  dentata,  wUh  the  occipui. — The 
ligaments  connecting  the  axis  or  second  vertebra  with  the 

FiQ.  135,  A  npreMDts  ■□  rnDterior  Tiew  of  the  LiguneDti  which  coanect  tlw 
fint  and  lecond  rertebrm  wiih  the  ocoiput.  ■  Anterior  occipito-alloid  Vigf 
raenl.  h  ADierior  uiDuUr  ligament,  e  Where  anterior  <rertebra1  ligaineiit 
begin),  d  t  Capiular  ligament  of  oblique  proceuea  of  atlai  and  denttta.  / 
Joint  betveeD  firtt  and  aecond  eertical  rertebra.  g  External  Gbrw  of  •nteiior 
moDulftT  ligament. 

Fio.  135,  B  repretenta  a  poilerior  view  of  the  ligamenli  which  connect  the 
fint  and  lecond  Tsrtebne  with  th«  occiput,  a  Atlas,  b  Denlata.  e  Poilerior 
occiplto-atloid  ligament  i  d  Capsular  ligament  of  oblique  proe«aHB  of  tb» 
■tlaa  dnd  occipital  oondjlea.  a  Lipment  between  the  Gnl  and  ««eond  *Brt»- 
bra.  //  Lateral  fasciculi  of  ibii  latter  ligament,  g  First  pair  of  the  jellow 
ligaments,  k  Capsular  ligament  between  the  oblique  procesaei  of  the  second 
•od  third  TertebrK. 
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occiput,  are  three,  the  middle  straight  and  two  moderator 
ligamenta.  The  middle  straight  ligament,  called  oanpito- 
axoid  or  aj^paraius  ligaTnenioeiia  colli,  consists  of  a  broad, 
thick  band  of  fibres  which  extend  from  the  cuneiform  pro- 
ceB8,  forming  the  foramen  magaum,  to  the  summit  of  the 
odontoid  process,  and  pass  on  behind  this  process  to  be  at- 
tached to  the  superior  central  Fio.  136. 
portion  of  the  transverse  liga- 
ment of  the  atlas — and  still 
lower  down  into  the  body  of  the  | 
second  vertebra  and  into  the 
bodies  of  the  third*  and  fourth, 
where  they  are, continuous  with 
the  posterior  common  ligament. 

The  moderutor  or  oblique  ligaments,  (Fig.  136,)  called  also 
the  lateral  alar  or  check  ligaments,  extend  from  each  side  of 
the  odontoid  process  obliquely,  upward  and  outward,  to  be 
attached  above  to  the  inner  edge  of  each  condyle. 

These  ligaments  are  short,  thick,  and  strong,  and  limit 
the  extent  of  rotation.  They  have  in  front  the  anterior 
occipito-atlantal  ligaments  and  some  cellular  tissue,  and 
behind  the  middle  straight  ligament. 

3.  ArticulcUion  of  the  atlas  with  the  axis  or  dentata. — The 
ligaments  of  this  articulation  are  five,  (Fig.  136.)  The 
transverse,  anterior  and  posterior  adatUo-axoid,  and  two 
capsular. 

The  transverse  ia  tituaied  behind  the  odontoid  process, 
crossing  the  area  of  the  atlas  from  the  inner  edge  of  the 
oblique  process  on  the  one  side,  to  the  same  point  on  the 
opposite.  It  is  a  strong,  thick,  ligamentous  band,  concave, 
and  smooth  anteriorly,  having  a  synovial  membrane,  and 
connected  at  this  point  with  the  odontoid  process,  forming 
a  joint.  At  its  centre,  behind  the  process,  some  of  its  fibres 
ascend  to  join  the  middle  straight  ligament,  and  others 

Fia.  136  reprewntt  th«  ligaments  which  unite  the  allai  aod  dintata  with  the 
occiput.  1  Poiterior  Tcrtebral  ligament,  iti  upp«r  portion.  3  TraDirerM 
ligunenl.  3  4  AppendicM  of  truuTane  ligament  5  Moderator  or  cheek 
liSBmwit.    6  7  Captular  ligimeoti. 
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descend  to  be  attached  to  the  body  of  the  axis,  presenting, 
as  seen,  in  the  figure  above,  a  crucial  appearance.  The  use 
of  this  ligament  is  to  retain  the  odontoid  process  and  the 
atlas  in  secure  connection  with  each  other. 

The  anterior  atlanto-axoid  ligament  extends  from  the  ante- 
rior tubercle  and  arch  of  the  atlas  to  the  base  of  the  odon* 
toid  prooes's,  and  is  continuous  with  the  anterior  vertebral 
ligament.    It  is  strong  and  thick. 

The  posterior  atlanto-aocoid  is  situated  between  the  pos- 
terior arch  of  the  atlas,  and  the  lamina  of  the  axis ;  it 
corresponds  to  the  ligamenta  syb-Jlava,  is  a  thin,  broad,  and 
weak  membrane,  but  not  elastic. 

The  capstdar  ligaments  are  two  in  number,  one  on  each 
side,  and  belong  to  the  oblique  processes  of  the  atlas  and 
axis.  They  surround  the  margins  of  these  processes,  and 
are  loose  enough  to  allow  freedom  of  motion.  They  are, 
like  all  the  oblique  articulations,  lined  with  synovial  mem- 
brane, which  occasionally  communicates  with  the  syno- 
vial membrane  of  the  transverse  ligaments  and  odontoid 
process. 

The  ligaments  of  the  false  vertebrae — ^the  sacrum  and 
coccyx,  will  be  noticed  along  with  those  of  the  pelvis. 

SECTION  II. 
THB  THORAX  OR  CHEST. 

The  cTiest  forms  the  upper  part  of  the  trunk,  and  is  com- 
posed of  the  sternum  and  costal  cartilages  in  front — the  ribs 
laterally,  and  the  dorsal  vertebrae,  which  have  already 
been  considered,  behind.  Its  form  is  conoidal,  flattened  in 
front,  rather  concave  behind,  and  convex  upon  the  sides. 
Its  summit  or  superior  portion  is  smaller  than  the  inferior 
or  base,  and  presents  a  very  oblique  opening ;  cordiform  in 
its  shape,  and  much  lower  in  front  than  behind.  The  base 
is  a  large  foramen,  bounded  by  the  lateral  and  posterior 
margins  of  the  lower  ribs  and  their  cartilages,  marking  the 
situation  of  the  diaphragm. 

The  sternum  ((rtfpvo^,  the  breast)  is  situated  on  the  me> 
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dian  line  at  the  front  part  of  the  thorax.  It«  direction  '19 
ohliqnelj  downward  and  forward,  its  superior  end  being 
consequently  nearer  the  spine  than  the  inferior.  Its  upper 
portion  is  on  a  a         Fio.  137. 

level  with  the 
third  dorsal, 
and  its  lower 
with  the  eiey- 
enth  dorsal  ver- 
tebra. Its  ave- 
rage length  is 
six  inches. 

The  sternum, 
in  the  adult, 
consists  of  three  1 
pieces — a  svpe-  ' 
nor,  mt(Me,  and 
inferior,  which, 
in  old  age,  are 
often  fused  into  one.  The  superior  hone  is  quadrilateral  in 
shape,  thick  and  broad  above,  narrow  below,  and  concave 
transversely  at  its  upper  edge.  The  interclavicular  liga- 
ment occupies  this  concavity,  at  either  end  of  which,  corre- 
sponding to  the  angles,  are  the  articular  cavities  for  the 
.st«rnal  ends  of  the  clavicle.  Just  below  this  articulation 
is  a  depression  on  each  side  for  the  cartilage  of  the  first  rib, 
and  still  lower  down,  at  the  point  of  junction  with  the 
second  piece,  there  is,  on  each  side,  a  half  fossa,  which,  with 
a  similar  one  upon  the  second  bone,  receives  the  cartilage 
of  the  second  rib.    The  middle  lone  is  much  longer  than 

Fia.  137,  A  rapreMoti  •  front  tiew  of  Ihe  CbeiL  •  Flnt  booe  of  th«  itu- 
num.  I  Second  bom  of  tUrnum.  c  Tbird  boDs  of  iteinum,  called  eiulfonii 
cartilage,  d  Fint  donal  rerlebra.  «  Twelftb  donal  »ertobr».  /Firttrib. 
r  Head  of  Ant  rib.  IkNeck.  i  Tubercle,  j  SeTenth  or  last  tnie  rib.  ktCoe- 
lal  oaililaget.     I  FloaliDg  ribi.    «  GrooTe  for  the  intercoital  aiterj. 

Fio.  J3T,  B  repreicDts  Ihe  Sternum.  ■  Fint  piece,  b  SeooDd  piece,  e 
Third  piece,  or  ensiform  cartilage,  d  Articular  face  for  claiicle.  t  Articu- 
lar inrfkce  for  first  rib.  /  Articular  lurface  for  tecoDd  rib.  g  h  ij  Artienlar 
Nrfaoe*  for  tbe  lut  Sie  true  ribi. 
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the  upper ;  it  is  wide  in  the  centre^  and  narrow  at  either 
end;  its  sides  furnish  cavities,  complete  for  the  third, 
fourth,  fifth,  and  sixth  ribs,  and  half  cavities  for  the  second 
and  seventh  ribs.  These  cavities  approach  nearer  each 
other  as  thej  descend,  so  that  the  sixth  and  seventh  are  in 
contact. 

The  inferioTy  or  third  bone,  called  en«j/brm,  or  odphoid 
cartilage^  being  usually  in  the  cartilaginous  state  in  the 
adult,  is  the  smallest  of  the  three  pieces.  It  is  thin,  and 
varies  much  as  to  form  and  siMy  being  sometimes  pointed, 
sometimes  bifid,  sometimes  thick — looking  forward,  and 
then  backward,  and  occasionallj  perforated  with  a  central 
foramen.  Its  base  is  united  to  the  lower  extremity  of  the 
middle  bone ;  its  sides  have  the  transverse  muscles  of  the 
abdomen  attached  to  them,  and  its  point  is  connected  with 
the  linea  alba. 

The  sternum,  as  a  whole,  has  its  anterior  surface  flat,  or 
a  little  convex — is  covered  by  the  aponeurosis  of  the  pecto- 
ral muscles — has  the  tendons  of  the  sterna  mastoid  muscles 
attached  to  its  superior  portion,  and  is  crossed  by  trans- 
verse lines,  marking  its  original  divisions  into  as  many  as 
six  pieces* 

Its  posterior  surface  is  smooth,  somewhat  concave^  and 
covered  by  a  shining  periosteum.  It  also  presents  trans- 
verse lines,  though  not  so  distinct  as  those  in  front.  The 
structure  of  the  sternum  is  spongy,  covered  by  a  thin  com- 
pact layer.  Its  development  is  from  a  number. of  points 
varying  from  six  to  fourteen,  which  do  not  unite  till  late 
in  life.  The  osseous  centres  for  the  first  bone  of  the  ster- 
num are  one  or  two  in  number,  and  make  their  appearance 
during  the  fifth  and  sixth  months — ^those  of  the  second  and 
third  soon  after — and  the  fourth  at  the  close  of  foetal  life  or 
shortly  after  birth.  Ossification  of  the  ensiform  cartilage 
varies  from  the  second  to  the  eighteenth  year.  The  several 
pieces  of  the  sternum  commence  uniting  from  below  up- 
ward. The  fourth  and  third  are  seen  to  join^, about  puberty, 
the  third  and  second  between  twenty  and  twenty-five,  and 
the  second  and  first  between  twenty-five  and  thirty  years. 
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The  ensiform  cartilage  does  not  join  the  Bternum  till  late 
in  life,  about  forty  or  fifty  years.  It  articulatea  with  sixteen 
bones,  the  two  clavicles  and  seven  true  ribs  on  each  side. 

THE  RIBS,   (cOSTiB.) 

The  ribs  are  twenty-four  in  number,  twelve  on  each  side, 
and  are  divided  into  the  true  and/aZ*c.  The  true  are  seven 
in  number,  extend  from  the  vertebra?  to  the  sternum,  and 
are  called  vertebrosternal.  The  false  extend  from  the  vjer- 
tebrsB  to  the  ribs,  and  are  called  the  vertebrocostal  or  aater^ 
nal.    The  two  last  having  their  extremities  free,  are  called 

Fi«.  138.  Jloating    rtZw, 

and  are  the 
shortest  The 
ribs  present  an 
arched  form, 
and  run  ob- 
liquely down- 
ward and  for- 
ward from  the 

rertebrsB  towards  the  sternum.  They  increase  successively 
in  length  from  the  first  to  the  eighth,  and  then  diminish  to 
the  last.  The  breadth  diminishes  gradually  from  the  first 
to  the  twelfth. 

Common  characters  of  the  Ribs, — Each  rib  consists  of  two 
extremities,  a  vertebral  and  sternal^  two  surfaces,  external 
and  internal,  and  two  margins,  superior  and  inferior.  The 
vertebral  extremity  or  posterior  end  has  a  Jiead,  neck,  and 
tvberde.  The  head  is  divided  by  a  middle  ridge  into  two 
articular  faces,  which  are  received  into  corresponding  pits 
on  two  contiguous  vertebrte,  the  edge  between  them  sinking 
into  the  intervertebral  substance.  To  the  ridge  the  inters 
articular  ligament  is  attached.  The  neck  is  the  contracted, 
round,  and  thick  portion  upon  which  the  head  rests.  It  is 
situated  before  the  transverse  process,  to  which  it  is  attached 

Fio.  138,  A  represents  the  upper  surface,  B  the  lower  surface  of  a  rib. 
a  Head  of  rib.  6  Tubercle,  e  Anterior  end  for  costal  cartilage,  d  GrooTO 
for  artery  and  nerre.    «  Angle  of  rib. 
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by  the  middle  C08t<htran8ver8e  ligament.  Its  upper  border 
has  a  ridge  for  the  attachment  of  the  anterior  or  internal 
coato-traneverae  Ugament,  The  tvberde  is  external  to  the 
neck,  and  seen  on  the  posterior  under  surface  of  the  rib, 
about  an  inch  from  the  head.  It  consists  of  two  portions, 
an  internal  and  extemcL  The  former  is  smooth,  and  articu- 
lates with  the  transverse  process,  the  latter  gives  attach- 
ment to  the  external  costotransverse  ligament.  On  the  out- 
side of  the  tubercle  the  rib  makes  a  turn  which  is  called  its 
angle.  To  this  the  tendon  of  the  saxro  lumbdUs  musde  is 
connected.  This  angle  increases  in  distance  from  the  tuber- 
cle, from  the  first  rib  downward  to  the  last,  where  it  is  not 
so  distinct.  The  anterior  or  sternal  extremity  is  hollow 
for  the  reception  of  the  cartilage.  Beyond  or  external  to 
the  angle,  is  the  body  or  shaft  of  the  rib.  Its  external  sur- 
face is  convex  and  smooth,  and  gives  attachment  to  various 
muscles.  Its  internal  surface  is  concave  and  lined  by  the 
pleura.  Its  superior  margin  is  smooth  and  round,  and  gives 
attachment  to  the  intercostal  muscles.  The  infervor  is  thin 
and  sharp,  and  has  its  inner  side  grooved,  to  lodge  the  in- 
tercostal vessels  and  nerves,  and  for  the  attachment  of  the 
intercostal  muscles. 

Chara/cters  peculiar  to  some  of  the  ribs. — The  first  is  the 
shortest — ^it  is  flat,  strong  and  broad — has  its  surfaces  pre- 

Fio.  139.  senting  upward  and  down- 

ward, instead  of  forward 
and  backward,  has  no  angle 
and  is  not  twisted.  Its  head 
has  but  one  articular  sur- 
face, and  is  not  divided. 
There  is  no  groove  on  the 
inferior  or  rather  posterior 
edge.  On  the  central  part  of  the  upper  surface  there  is  a 
broad  and  shallow  fossa  for  the  subclavian  artery.  In  front 
of  this  is  a  slight  eminence  for  the  scalenus  anticus  muscle. 

Ffo.  139  represents  the  upper  surface  of  the  first  Rib.  a  Head,  b  Tuber- 
cle, e  Anterior  surface,  d  Groore  for  subclaTian  artery.  $  Groove  for  sabola- 
▼ian  Tein.  /  Anterior  extremitj  for  cartilage,  g  Tubercle  for  tffalwim  anticus. 


cabulages  of  thb  ribs.  4JS5 

The  second  rib  in  some  measure  resembles  tbe  first  in  hav- 
ing little  or  no  angle  or  twisting,  and  partly  presenting 
upward.  The  tenth  rib  has  but  a  single  articular  surface. 
The  eleventh  and  twelfth  have  likewise  but  one  articular 
face,  have  no  neck,  angle  nor  tuberosity,  and  are  pointed  at 
their  extremity. 

The  ribs  are  spongy,  with  a  thin  covering  of  compact 
matter.  Their  development  is  from  three  points  of  ossifica- 
tion— one  for  the  body,  one  for  the  head,  and  one  for  the 
tuberosity.  Ossification  begins  in  the  body  of  the  rib 
sooner  than  in  the  vertebrae.  In  the  epiphysis  it  begins 
between  the  sixteenth  and  twentieth  years ;  and  complete 
union  of  ell  the  parts  takes  place  about  the  twenty-fifth 
year.  Each  rib  articulates  by  its  head,  with  two  contigu- 
ous vertebree,  except  the  first  and  the  last,  which  articulate 
each  with  a  single  vertebra ;  each  unites  also,  by  its  ster- 
nal end,  with  the  costal  cartilage. 

Cartilages  of  the  Bibs, — The  costal  cartilages  are  of  the 
permanent  class,  and  are  regarded  as  part  of  the  skeleton 
of  the  chest.  They  are  situated  at  the  anterior  extremities 
of  the  ribs,  the  seven  uppermost  of  which  they  connect 
with  the  sternum.  The  first  is  short — the  rest  increase 
successively  in  length,  to  the  seventh;  and  from  this  to  the 
last  they  diminish,  so  that  the  twelfth  has  merely  a  tip  of 
cartilage.  The  costal  extremity  of  each  cartilage  is  broader 
than  the  sternal.  The  depression  in  the  end  of  the  rib 
receives  the  former,  while  the  cavities  along  the  sides  of 
the  sternum,  receive  the  latter.  Their  anterior  surface  is 
convex,  and  gives  origin  to  the  great  pectoral  muscle.  The 
posterior  is  concave  and  lined  partly  by  the  pleura.  Their 
margins,  like  the  ribs,  bound  the  intercostal  spaces,  and 
give  attachment  to  the  internal  intercostals.  The  first  cos- 
tal cartilage  is  short,  broad,  and  descends  obliquely  down- 
ward in  the  direction  of  the  first  rib;  the  second  and  third 
are  nearly  horizontal;  the  rest  ascend  more  and  more.  The 
three  superior  cartilages  of  the  false  ribs  are  blended  the 
one  with  the  other,  and  the  two  lower,  as  already  stated, 
are  free  and  floating. 
30 
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and  situated  on  the  posterior  surface  of  the  articula- 
tion. 

The  superior  and  inferioTcoato-etemal  ligaments  are  simply 
narrow  fasciculi  of  fibres,  connecting  the  upper  and  lower 
tnargins  of  the  sternal  end  of  the  costal  cartilages  with  the 
sides  of  the  isternnm. 

The  cartilage  of  the  first  rib,  it  seems,  has  no  synovial 
membrane,  and  is  continuous  with  that  of  the  sternum. 
The  cartilage  of  the  second  rib,  at  its  junction  with  the 
sternum,  like  the  heads  of  the  ribs,  is  divided  by  a  liga- 
mentous partition,  forming  two  cavities  and  two  synovial 
membranes.  The  sixth,  seventh,  and  eighth,  and  occasion- 
ally the  fifth  and  ninth,  have  articulations  with  each  other 
lined  by  a  synovial  membrane.  External  and  internal  liga- 
mentous fibres  pass  from  one  to  the  other.  Ligamentous 
fibres  are  seen  passing  from  the  cartilage  of  the  seventh 
rib  near  the  sternum,  and  spreading  themselves  over  the 
anterior  surface  of  the  xiphoid  ligament,  and  are  named 
casto^xiphoid  ligaments.  The  motion  of  the  ribs  at  the 
sternum  is  very  limited. 

QENERAL  REMARKS  UPON  THE  CHEST. 

The  Chesf  thus  composed  of  the  sternum,  ribs,  costal  car- 
tilages, and  dorsal  vertebrae,  all  bound  together  by  the 
ligaments,  presents  a  large  and  very  important  cavity  for 
containing  the  lungs,  the  organs  of  respiration,  and  the 
heart,  the  chief  agent  of  circulation. 

This  cavity,  which  in  the  skeleton  is  continuous  with  the 
abdominal,  in  the  fresh  subject  is  separated  from  the  latter 
by  the  diaphragm.  When  the  arms  are  detached  from  the 
trunk  it  presents  the  form  of  a  truncated  cone,  having 
the  apex  above  and  the  base  below,  flattened  before  and 
behind,  and  convex  at  the  sides.  This  form  of  the  chest, 
however,  may  be  materially  altered  by  tight  lacing,  and 
by  disease.  The  anterior  wall  is,  as  already  stated,  shorter 
and  more  oblique  than  the  posterior,  which  is  vertical.  Its 
surface  is  rendered  very  irregular  by  grooves,  processes,  and 
angles.    The  intercostal  spaces  are  wider  in  front  than 


GENERAL  REMABES  UPON  THE  GZDSST.  469 

behind.  The  euperior  opening  of  the  chest  presents  ob- 
liquely downward  and  forward,  and  is  oval,  its  lateral 
diameter  being  the  greatest  It  gives  passage  to  tha 
trachea,  oesophagus,  vessels,  nerves,  muscles,  cellular  tis- 
sue, &o.  The  base  of  this  cavity  is  represented  by  the  dia- 
phragm, the  circumference  of  which  is  bounded  by  the 
xiphoid  cartilage,  the  inferior  margin  of  the  cartilages  of 
the  false  ribs,  and  the  lower  dorsal  vertebrsB. 

The  dimensions  of  the  thoracic  cavity  vary  according  to 
age  and  in  different  individuals,  and  in  the  same  individual 
according  to  the  state  of  the  diaphragm,  whether  ascending, 
descending.  Or  quiescent  The  capacity  of  the  chest  is 
intermediate  between  that  of  the  abdominal  and  cranial 
cavity.  Its  diameters  are  three,  the  antero-posterior,  trans- 
verse,  and  verticaL  The  antero-posterior  has  the  greatest 
length  below,  and  is  shorter  at  either  end  than  on  the 
middle  line,  in  consequence  of  the  projection  forward  of 
the  bodies  of  the  vertebrae.  The  transverse  is  longest  across 
the  eighth  ribs.  The  vertical  has  the  greatest  length  of  the 
three,  and  is  longer  at  the  sides  than  the  middle,  in  conse- 
quence of  the  descent  of  the  diaphragmu 

During  inspiration  all  theset  diameters  are  increased 
and  the  capacity  of  the  chest  enlarged  in  every  direction, 
by  the  elevation  of  the  ribs  and  the  fall  of  the  diaphragm. 
In  expiration,  on  the  contrary,  these  diameters  are  all  less- 
ened by  the  falling  of  the  ribs  and  the  ascent  of  the  dia- 
phragm, and  the  expulsion  of  air  from  the  chest 

In  the  foetus  these  motions  do  not,  of  course,  take  place, 
and  the  form  of  the  chest  is  very  different  from  that  of  the 
adult  The  thoracic  cavity  is  short,  its  sides  compressed,  and 
its  base  very  broad,  in  consequence  of  the  collapsed  state  of 
the  lungs,  and  the  great  size  of  the  liver. 

The  antero-posterior  diameter  is  large,  to  provide  for  the 
heart  and  thymus  gland,  while  on  the  sides  it  is  compara- 
tively small,  on  account  of  the  unexpanded  condition  of  the 
lungs.  The  vertical  diameter  is  less,  the  ribs  are  closer 
together,  and  the  intercostal  spaces  shorter.  So  soon,  how- 
ever, as  respiration  begins,  the  chest  expands,  and  all  the 
pecoliaTities  just  mentioned  are  lost 
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SECTION  III. 
IHB  MtLVUL 

The  pelvia  ia  aUttated  at  the  lower  portion  of  the  trunk, 
and  is  composed  of  four  bones — the  aacnim,  coccyx,  and 
two  <w«a  itmominata.  The  two  former  have  been  examined 
along  with  the  spine.  It  onlj  remains,  therefore,  to  speak 
of  the  latter. 

Oa-innominatum. — This  bone  is  aitwUed  at  the  lateral 

and  anterior  portions  of  the  pelvis,  and  in  the  adult  is 

A         Flo.  143.  B  composedofasin- 

gle  piece;  but  in 

the  young  subject 

consists  of  three: 

)i  the 'ilium,ia<Aium, 

^  and  -pvbia. 

The  fZiunt  is  sit- 
uated at  the  su- 
perior and  outer 
'  portion  of  the  pel- 
I,  and  is  the 
largest  of  the 
three  bones  composing  the  innominatum.  This  bone  is  com- 
monly called  the  Atj>,or  AattncA  hoiw.  It  is  somewhat  triangu- 
lar, broad  and  flat  It  is  divided  into  a  hody^  ola,  aoApro- 
cesaea.  The  body  is  the  lower  narrow  portion,  forming  the 
upper  and  outer  part  of  the  acetabulum.  It  has,  anteriorly,  a 

Fio.  143,  A  rcprsKntt  u  azterior  t1«w  of  tli«  (k  butmiMtim.  1  Oett 
of  lUun.  9  Anterior  luporiar  iploou*  prooMt.  4  Anterior  inftrior  ipl- 
noui  procoH.  5  Notch  (or  tbe  ptou-usgnuB,  utd  iliacui  Inlertitu.  G  I)m^ 
pabicipine.  8  Obturator  foruu«Q.  9  Aiigl*  of  pubis.  11  DMoeiidinsnmiii 
ofpubli.  13  Tuberoaitj  of  iKhlum.  13  Leuer  tcUtio  notob.  14  BpiM  of 
the  iKhium.  15  16  Ot«ater  Miitie  notofa.  IT  Poitertor  iDferior  aplDou  pro- 
e«UM  of  ilium.  16  Roogb  Mufaoo.  19  Poatwior  auperior  t^inoiu  jvoceaa. 
SI  Donuin  of  the  ilium. 

Fia.  143,  B  reprsienti  an  Inner  rlew  of  the  iniumdwiiim.  Tbe  figurei  9  4 
8  0  II  la  13 14  16  coiraipord  to  limilar  poinU  m  Id  Fig.  A.  3  GrooTe  for 
obturator  TBMeb  and  aerret.  9D  Fotlerlor  tuperior  ipinow  proceai.  S3 
Potterior  inferior  ipinoui  proceia.  39  Ftuure  between  poatarlor  procBMoa. 
91  Venter  of  ilium.    34  Sjnpiijiia  pubii.  ^ 
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rongh^  triangnlar  surface^  for  articulating  witli  tlie  pubis ; 
and  inferiorly  and  posteriorly,  another  for  articulating 
with  the  ischium. 

The  ala  is  the  broad  portion  which  expands  upward  and 
outward  from  the  body;  it  has  two  surfojoea  and  a  circumr 
ference.  Its  external  surface  is  rough^  and  irregularly  con- 
vex and  concave,  and  is  called  the  doravm.  This  surface 
has  two  semicircular  lines — a  auperioT  and  inferior.  The 
superior  is  long,  usually  well  marked^  begins  a  short  dis- 
tance behind  the  anterior  superior  spinous  process,  and 
takes  a  curved  directioi^  backward  to  the  posterior  part  of 
the  great  sciatic  notch.  To  this  line,  and  all  that  part  of 
the  dorsum  above,  and  between  it  and  the  upper  edge  of 
the  ilium,  with  the  exception  of  a  small  posterior  portion, 
the  gluteus  medium  muscle  is  attached.  This  excepted  pos- 
terior part  gives  attachment  to  the  gluteua  nuxximtis.  The 
inferior  Ztne,  a  short  distance  above  the  acetabulum,  curves 
backward  from  the  anterior  inferior  spinous  process  to  the 
fi>re  part  of  the  sciatic  notch.  To  this  line,  and  to  the 
space  between  it  and  the  superior  line,  the  ghjil&ua  minimus 
muscle  is  attached.  Below  the  inferior  line,  the  body  be- 
comes prominent,  and  gives  attachment  to  a  part  of  the 
gluteus  minimus — the  external  tendon  of  the  rectus/erTtom 
muscle,  and  a  portion  of  the  capsular  ligament. 

The  internal  surface  of  the  tZtum,  called  the  vefUery  has  its 
central  and  superior  part  very  concave  for  lodging  the 
Utacus  internes  muscle ;  there  is  also  seen  upon  it  an  ob* 
lique  canal  for  the  nutritious  artery.  Below  the  venter 
there  is  a  rounded  edge  which  is  continuous  with  one  from 
the  promontory  of  the  sacrum  behind,  and  the  pubis  before, 
called  the  lineorileo  pectinecu  AH  the  surface  above  this 
line  enters  into  the  false  pelvis.  The  small  surface  below 
it,  and  above  the  sciatic  notch,  helps  to  form  the  true 
pelvis. 

The  posterior  part  of  this  internal  surface,  is  rough,  and 
divided  into  two  portions :  the  anterior^  covered  with  car- 
tilage, and  articulating  with  the  sacrum;  and  the  posterior, 
rough  for  the  attachment  of  the  sacro  sciatic-ligaments. 
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The  processes  of  the  ilium  are  seen  upon  its  circumference. 
Its  superior  border  is  called  the  crest  In  the  young  sub- 
ject this  is  an  epiphysis^  and  presents  the  form  of  an  italic 
JSy  looking  inward  in  front,  and  outward  behind.  The 
anterior  extremity  of  the  crest  presents  a  projection  called 
the  anterior  superior  spinous  process,  which  gives  origin  to 
the  sartorii/Ls  and  tensor  vaginoe  femoris  muscles,  and  Pour 
part's  ligament 

The  posterior  extremity  of  the  crest  is  ihe  posterior  supe^ 
rior  spinous  process,  to  which  the  sciatic  ligaments  are 
attached.  The  crest  also  has  an  inner  margin,  from  which 
arises  the  transversalis  abdominis  muscle,  an  outer  margin 
for  the  attachment  of  the  extemai  oblique,  and  an  interme- 
diate space  for  the  internal  oblique.  The  anterior  circum- 
ference of  the  ilium  presents  a  notch  bounded  aboTC  by  the 
anterior  superior  spine,  and  below  by  the  anterior  inferior 
spine.  This  latter  is  above  the  outer  part  of  the  acetabulum 
and  gives  origin  to  the  rectus  femoris  muscle.  The  notch 
has  the  gluteus  medius  attached  to  it,  and  an  external  cu- 
taneous nerve  occupying  it.  Below  and  internal  to  the  an- 
terior inferior  spinous  process,  is  a  hollow,  along  which  pass 
iAx% psoas  magnus  and  Uiacus  intemus  muscles;  internal  to 
this  hollow  and  where  the  ilium  unites  with  the  pubis,  is 
a  prominence  called  the  tlio-pectineal  eminence.  The  poste- 
rior circumference,  in  addition  to  the  posterior  superior 
spinous  process,  has  about  an  inch  and  a  quarter  below  the 
posterior  ir^erior  spinous  process.  Below  this  spine  the 
ilium  becomes  notched  to  form  the  sciatic  notch. 

The  ischium  (Fig.  142)  is  the  next  in  size  of  the  bones  of 
the  innominatum,  and  is  situaied  at  the  lateral  and  inferior 
part  of  the  pelvis.  It  is  the  bone  on  which  we  sit  It  con- 
sists of  a  hody  and  processes.  The  body  presents  a  trian- 
gular or  pyramidal  form,  and  has  three  surfaces,  an  iader- 
nai, posterior,  and  extemai.  The  internal  surface,  called  the 
plane  of  the  ischium,  is  smooth,  broad  above  and  narrow 
below.  The  posterior  forms  a  prominent  rounded  surface, 
corresponding  to  the  posterior  parietes  of  the  acetabulum. 
The  extemai  surface  is  much  excavated  and  forms  the  lower 
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and  outer  part  of  tli^  acetabulum.  At  this  point  the  body 
contracts  and  presents  a  groove  bounded  above  by  the  coty- 
loid ridge,  along  which  the  tendon  of  the  obturator  externus 
muscle  passes.  At  the  posterior  part  of  the  neck,  just  below 
the  sciatic  notch,  is  seen  the  spinous  process  which  projects 
inward  and  backward,  and  to  which  is  attached  the  superior 
gemellus  musde  and  the  lesser  sciatic  ligament.  Below  this 
spine  is  a  smooth  pulley-like  surface,  round  which  turns  the 
tendon  of  the  obturcUor  intemus.  As  we  descend,  the  next 
process  is  rough  and  large,  and  called  the  tuberosity — ^it  is 
covered  with  cartilage,  and  presents  three  faces,  one  an- 
terior, which  gives  origin  to  the  semi-membrandsus  muscle; 
and  two  posterior,  from  which  the  semitendinosus  and  bi- 
ceps arise.  To  the  outer  margin,  the  adductor  magnuSy 
guadratus  femoris ^  and  gemellus  inferior  are  attached ;  to  the 
inner,  the  long  sacro-sciatic  ligament  Between  the  spine 
and  the  tuberosity  is  the  lesser  sciatic  notch,  converted  into 
a  foramen  by  the  long  sciatic  ligament.  From  the  tuber- 
osity the  ramus  ascends  forward  and  inward  to  unite  with 
the  pubis,  and  bounds  the  inferior  and  internal  portion  of 
the  thyroid  foramen.  It  is  a  flat  process,  its  surfaces  pre- 
senting, externally  and  internally.  Its  anterior  border 
bounds,  in  part,  the  lower  outlet  of  the  pelvis. 

The  os-pubis  (Fig.  142)  is  smaller  than  either  the  ilium 
or  ischium,  and  is  situated  at  the  front  part  of  the  pelvis ; 
it  consists  also  of  a  body  and  processes.  The  most  external 
portion  is  regarded  as  the  body ;  it  is  thick,  and  forms  the 
internal  and  upper  part  of  the  acetabulum.  It^s  lower  por- 
tion unites  with  the  body  of  the  ischium ;  its  upper  joins 
the  ilium  in  the  ilio-pectineal  eminence.  Its  inner  surface 
is  smooth,  and  enters  into  the  formation  of  the  anterior 
pelvic  wall.  From  the  body  proceeds,  transversely  inward 
and  forward,  a  process  called  the  Jiorizontal  ramus.  The 
superior  surface  of  this  ramus  is  smooth,  and  bounded  in- 
ternally by  a  process  or  tuberosity,  called  the  spine  of  the 
pubis,  which  gives  insertion  to  Poupart's  ligament.  From 
this  spine  proceed  outward  two  ridges;  the  posterior  is 
the  more  elevated  and  frequently  sharp,  called  the  crista, 
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and  forms  tlie  anterior  portion  of  the  Unea  tUo-pedineaj  to 
which  is  attached  Gimhernat's  ligament  and  the  fascia 
lata.  The  anterior  ridge  is  more  ronnd^  and  ends  at  the 
upper  margin  of  the  aoetahulum.  Between  the  two  ridges 
is  situated  the  pectineus  mttsde.  Internal  to  the  spine  of 
the  pubis  is  the  creaty  leading  transversely  to  the  median 
line,  and  about  an  inch  in  length.  It  gives  attachment  to 
the  rectus  abdominis  and  pyramicUdis  muscles,  and  to  the 
united  tendons  of  the  internal  oblique  and  transversaUs, 
From  the  crest  there  is  an  inferior  or  descending  portion 
called  the  symphysis  and  descending  ramus.  The  symphysis 
is  vertical  and  rough,  and  forms  with  the  crest  the  angle  of 
the  pubis.  It  meets  its  fellow  of  the  opposite  side  by  an  in- 
termediate substance  of  fibro-cartilage.  The  ramus  goes 
backward  and  outward  to  meet  the  ramus  of  the  ischium^ 
and  its  outer  edge  bounds  the  thyroid  foramen,  while  its 
inner  edge  gives  attachment  to  the  crus  of  the  penis  or  the 
clitoris.  The  space  between  the  rami  on  either  side  and 
below  the  symphysis  describes  a  curve  called  the  arch  of 
the  2>ubis. 

The  innominatuMy  composed  of  three  bones,  presents  at 
their  common  point  of  junction  a  deep,  hemispherical  cavity, 
the  acetahulum  or  cotyloid  cavity.  The  ilium  forms  a  little 
less  than  two-fifths,  the  ischium  a  little  more  than  two- 
fifths,  and  the  pubis  aboA  one-fifth  of  this  cavity.  It  is 
bounded  by  a  deep  notch  internally,  which  is  converted,  by 
a  ligament  stretched  across  from  the  pubis  to  the  ischium, 
into  a  foramen,  through  which  pass  the  articular  vessels. 
The  superior  and  outer  part  of  this  cavity  is  smooth,  cov- 
ered with  cartilage,  and  receives  the  head  of  the  thigh  bone. 
The  central  portion  and  the  part  leading  from  it  to  the 
notch,  is  rough,  gives  attachment  to  the  ligamentum  teres^ 
and  contains  a  quantity  of  soft  adipose  matter.     . 

In  the  front  of  the  innominatum  and  to  the  inside  of  each 
acetabulum  are  seen  two  large /oramtna,  called  the  dbturaior 
or  thyroid.  These  are  formed  by  the  ischium  and  pubis. 
The  edge  of  this  opening  is  thin  and  has  superiorly  a 
groove  for  the  passage  of  the  obturator  vessels  and  nerve. 
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The  rest  of  the  opening  is  filled  by  the  obturator  liga« 
Bient. 

The  structure  of  the  innominatnm  is  cellular  internally, 
frith  a  compact  layer  externally. 

Its  devdopmeni  is  from  three  principal  centres  of  ossifica- 
tion^  one  for  the  ilium^  one  for  the  ischium,  and  one  for  the 
pubis,  all  of  which  meet  in  the  acetabulum ;  and  five  addi* 
tional  or  secondary  points  are  noticed,  one  for  the  crest  of 
the  ilium,  one  for  the  tuberosity  of  the  ischium,  one  for  the 
anterior  and  inferior  spine  of  the  ilium,  one  for  the  angle 
of  the  pubis,  and  one  for  the  centre  of  the  acetabulum. 
These  latter  points  appear  at  the  twelfth  year.  Ossifica- 
tion is  noticed  first  in  the  ilium,  at  the  same  time  or  soon 
after  it  occurs  in  the  vertebrsB ;  about  the  third  month  in 
the  ischium,  and  between  the  fourth  and  fifth  months  in 
the  pubis,  about  the  sixth  year  the  rami  of  the  ischium  and 
pubis  are  found  nearly  ossified,  and  join  in  the  tenth  year. 
The  three'  bones  are  complete  in  the  acetabulum  by  the 
twenty-fifth  year. 

The  osinnominatum  articulates  with  its  fellow,  the 
sacrum  and  the  head  of  the  femur. 

UOAMENTS  OF. THE  PELVIS. 

The  mode  of  articulation  between  the  last  lumbar  verte- 
bra and  the  sacrum,  is  the  same  as  those  of  the  other  yer- 
tebrsB  already  described;  by  the  intervertebral,  anterior  and 
posterior,  capsular,  yellow,  supra  spinous,  and  interspinous 
ligaments,  and  synovial  membranes.  There  is  however  an 
additional  ligament,  consisting  of  a  short,  thick,  strong  fisM- 
ciculus  extending  from  the  transverse  process  of  the  last 
lumbar  vertebra  to  the  posterior  superior  part  of  the  base 
of  the  sacrum,  called  lumbosacral  ligament.  The  next  liga- 
ment connecting  the  vertebral  column  to  the  pelvis  is  the 
Uto-lumbar.  It  arises  from  the  transverse  processes  of  the 
two  lower  lumbar  vertebrce,  and  is  inserted  into  the  poste- 
rior crest  of  the  ilium  and  into  its  posterior  superior  spinous 
process.  The  ligaments  of  the  pelvis  are  those  connecting 
the  sacrum  and  ilium,  those  connecting  the  sacrum,  coc- 
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cyr,  and  iBchiam,  those  binding  the  ossa-pabis  together, 
and  those  uniting  the  sacmm  and  coccyx. 

Fia.  143.  The  sacro-Uiac  caUcvlatvM 

consists  of  anterior  and  poste- 
rior sacro-iliac  ligsmenta. 

The  anterior  saero  Uiac  ligor 
meni  is  a  thin  sheet  of  fibres 
passing  from  the  ilium  to  the 
sacrum  on  the  anterior  surface 
of  the  joint. 

The  poaterio  sacro-iliac  ligor 
I  ment  is  much  stronger  than  the 
anterior,  and  forms  the  chief 
bond  of  union  between  the 
sacrum  and  ilium.  It  consists 
of  numerous  strong  ligament- 
ous fasciculi  extending  transversely  and  obliquely  from 
the  rough  surface  of  the  sacrum  to  the  rough  surface  of  * 
the  ilium,  and  to  ita  posterior  superior  spine.  This  latter 
attachment  receives  the  name  of  aa^a-o^pinoua  ligajnenL 

The  articular  surfaces  of  the  sacrum  and  ilium  are  co- 
vered with  cartilage,  and  have  an  imperfect  synovial  mem- 
brane, more  readily  distinguished  in  the  young  than  in 
the  adult,  and  occasionally  lubricated  with  fluid. 

Sacr(hischiac  arlicidatton.  The  sacrum  and  coccyx  are 
united  to  the  ischium  by  two  ligaments,  the  anterior  and 
posterior  Bocrosaatic 

The  anterior  or  lesser  sacro-eaatic  ligament  arises  broad 
and  thin  from  the  side  of  the  sacrum  and  coccyx,  crosses 
the  other,  and  has  a  narrow  insertion  into  the  spine  of  the 
ischium.  Its  pelvic  portion  is  connected  with  the  coccygeus 
muscle. 
The  posterior  or  greai  sacro-sciatic  ligament  is  much  larger, 

Fio.  143  represcnti  ■  front  tUw  of  the  Lisamcnti  of  the  PcItu.  1  Anla- 
rior  Tertebral  ligaracnt,  iU  lower  end,  9  Sicro-Tertebral  ligameiit  3  l)c<^ 
hunbar  ligtmcDt.  4  Sacro-itiae  lig«m«Di,  it*  (oterior  portioa.  5  Obturator 
ligament.  G  Fouptrl'i  ligament.  7  GimbemBt'iligameDL  S  Capaulwlif^ 
ment  of  bip-joint.    9  Acceuor;  ligament  of  bip-joiaL 
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longer  and  thicker  thaa  the  anterior,  and  arises  from  the 
posterior  inferior  spinous  process  of  the  ilium,  and  tho 
side  of  the  sacrum  Fio.  in. 

and  coccyx.  It  is 
inserted  by  a  broad  1 
attachment  into  the  , 
inner  margin  of  the  j 
tuberosity  of  the  j 
ischium,  which  is  j 
traced  forward  in  ' 
the  shape  of  a  falci- 
form process,  upon  j 
the  ramus  of  the  is- 
chium, and  serves  to  ^ 
shield  the  internal 
pudic  vessels  and  nerves.  Posteriorly,  it  is  covered  by 
the  gluteus  maximus  mvacle,  to  some  of  the  fibres  of  which 
it  gives  origin.  These  ligaments  are  of  use  in  forming  the 
lower  and  lateral  parietes  of  the  true  pelvis.  By  their 
crossing  they  convert  the  ischiatic  notches  into  foramina, 
the  larger  and  superior  giving  passage  to  the  pyri/orm 
muscle,  the  gluteal  and  sciatic  vessels  and  nerves,  while  the 
smaller  and  inferior  transmit  the  internal  pudic  vessels 
and  nerve,  and  the  tendon  of  the  obturator  intemua  muscle. 
ArticvXcUitm  of  the  oasa  pubis. — The  two  ossa  pubis  are 
united,  along  the  median  line,  by  an  intermediate  jihro-car- 
tUage.  Its  iibres  assume  the  form  of  concentric  laminae, 
some  of  which  are  continued  all  round,  while  others  are 
interrupted ;  some  take  the  oblique  course,  and  cross  each 
other.  This  articulation  resembles,  in  some  degree,  the 
intervertebral,  and  sometimes  contains,  in  its  centre,  a 

Fie.  t44rspre>flDtskpMtcmrriew  oftbeLigamenlt  of  thaPelTi*.  1  Bua 
ofHRrum.  S  Coccjx.  3  3  Creil  of  ilium.  4  4  Tuber  iichii.  SSGreiter 
■oialic  Dotch.  G  Leuer  icidic  notch.  T  Femur.  8  6  Sacro-itiac  ligament*, 
poiterior  portion.  9  Sacro-ipinous.  10  Foiterioi^iacro-coccjgea]  ligunent. 
11  Obturator  ligament.  IS  Obtun tar  foramen.  13  13  Upper  atUchmBDl  of 
the  greater  lacro-acialic  liEamcDt.  14  Iti  lower  attackmeiU.  15  16  The  two 
attachmenii  of  the  leiier  uiatic  ligament. 
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pulpy  or  viscid  fluid.  At  its  posterior  portion,  ft  delicate 
synovial  membrane  has  occasionally  been  seen. 

The  (mterior  pubic  Ugammt  consists  of  fibres  passing  in 
front  of  the  symphysis,  from  the  one  side  to  the  other. 

TlYl^ poaterwr  pvbio  ligameiU  is  made  up  of  a  few  fibres  on 
the  posterior  surface  of  the  symphysis. 

The  sub-pubic,  or  interpMc  ligamenty  is  situated  beneath 
the  symphysis  to  which  it  is  connected.  Its  form  is  triau'- 
gular,  about  half  an  inch  broad,  and  consists  of  a  strong, 
compact  layer  of  fibres,  passing  from  the  cms  of  the  pubis, 
on  the  one  side,  to  a  similar  point  on  the  opposite,  round- 
ing off  the  angle  or  arch  of  the  pubis.  The  triangular 
ligament  of  the  urethra  is  below  this  sub-pubic  ligament 

The  superior  pubic  ligament  consists  of  a  plane  of  fibres 
uniting  the  angles  of  the  pubis. 

The  obturator  ligament  closes  the  obturator  foramen,  and 
consists  of  a  thin  fibrous  membrane,  which  is  attached  all 
round  to  the  edge  of  this  opening,  except  at  its  superior 
part,  where  the  obturator  vessels  and  nerve  pass.  Its  outer 
and  inner  surfaces  respectively  give  attachment  to  the  ex- 
ternal and  internal  obturaior  muadea.  The  articulation  of  the 
eacrvm  and  ooccyx  has  been  described  under  the  ligaments 
of  the  spine. 

GENERAL  REMABES  UPON  THE  PELVIS,  AS  A  WHOLBL 

The  pelvis  y  as  we  have  seen,  consists  of  the  two  ossa  in- 
nominata,  the  scu^rum  and  coccyx.  These  are  divided  on 
the  interior  by  the  linea  iluy-pectinea^  into  the  false  and  the 
true  pelvis.  All  above  this  line,  as  high  as  the  top  of  the 
ilium,  is  the  false  pelvis ;  all  below  is  the  true,  and  this  line 
of  separation  between  the  two  is  called  the  superior  straiL 
The  cavity  of  the  pelvis  presents  the  form  of  a  fiat  truncated 
cone,  the  base  above,  the  apex  below.  It  contains  some  of 
the  viscera  of  the  abdomen,  while  it  and  its  parietes  receive 
and  support  the  organs  of  generation,  and  part  of  the  uri- 
nary organs,  at  the  same  time  furnishing  attachment  for 
many  muscles. 

The  upper  or  false  pelvis  is  the  base  of  this  cone.    In  the 
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dry  skeleton  it  is  deficient  in  front^  but  in  the  fresh  subject 
it  is  closed  in  by  the  abdominal  muscles.  The  alsd  of  the 
ilia  constitute  its  lateral  and  superior  boundaries. 

The  lower  or  true  pelvis  is  a  perfect  bony  canal^  deeper 
however,  at  the  sides  and  behind,  than  in  front;  the  sacrum 
and  coccyx  forming  its  posterior  wall,  the  ischia  and  part 
of  the  iUa  its  sides,  and  the  pubis  completing  it  in  front. 
The  true  pelvis  has  two  orifices,  an  upper  and  lower,  called 
the  aupertcr  and  inferior  straits^  or  outlets  of  the  pelvis. 
The  superior  strait  looks  forward  and  upward,  and  its  axis 
may  be  represented  by  a  line  drawn  from  the  point  of  the 
coccyx  to  about  an  inch  below  the  umbilicus.    The  inferior 
strait  or  lower  outlet  is  smaller  than  the  upper,  and  in  the 
fresh  subject  is  much  smaller  still,  owing  to  the  closing  of 
the  sciatic  notches,  which  limits  the  opening  to  the  space 
between  the  arch  and  rami  of  the  pubis  and  the  coccyx. 
The  opening  of  the  lower  strait  looks  downward  and  for- 
ward, and  its  axis  is  marked  by  a  line  passing  through  its 
centre  and  striking  the  lower  part  of  the  first  bone  of  the 
sacrum ;  so  that  it  will  be  seen  that  the  perpendiculars  tp 
the  planes  of  the  two  straits  have  different  directions,  and 
decussate  or  cross  each  other  about  the  centre  of  the  pelvis, 
forming  an  obtuse  angle  looking  forward.    The  axis  of  the 
pelvis  describes  a  curve,  the  upper  strait  looking  down- 
ward and  backward,  the  lower  strait  downward  and  for- 
ward, important  practical  points  to  recollect  in  parturition 
and  in  the  operation  for  stone. 

BIFPBRBNCES  BEIWEEEN  THB  HALB  AND  FSBCALB  PELVIS. 

The  female  pdvia  differs  from  the  male  in  several  points. 
It  is  larger,  the  alas  of  the  ilia  are  wider  apart,  more  ex- 
panded and  not  so  concave ;  the  depth  of  the  pelvis  is  not 
so  great.  The  upper  and  lower  straits  are  both  wider  and 
rounder ;  the  sacrum  is  shorter,  more  concave,  and  wider ; 
the  promontory  of  the  sacrum  is  less ;  the  rami  of  the  pubis 
are  farther  apart,  but  not  so  long  as  in  the  male ;  and  the 
arch  of  the  pubis  is  regularly  rounded  and  smooth,  whereas 
in  the  male  it  forms  an  acute  angle.    The  cartilage  at  the 


4oU  GENERAL  REUARES  DPOIT  THE  PELVIS. 

Hymphysis  pubis  ia  thicker  in  the  female,  the  tuheroaities  are 
further  apart,  and  the  acetabula  more  distant  from  each 
other.  All  the  hones  of  the  female  pelvis  are  more  delicate, 
rounder,  and  thin ;  and  its  diameters  are  greater  than  those 
of  the  male. 

The  average  diameters  of  the  female  pelvis  are  given  as 
followB— (Fig.  145.)     In  the  saperior  strait  there  are  three,' 
the  anlero-poeterior,  tranaveree,  and  oblique. 
The  first  extends  from  the  middle  of  the  promontory  of 
Fw.  H5.  the  sacrum  to  the  superior 

part  of  the  symphysis  pn- 
and  measures  abont 
h  four  inches.  The  second, 
r  transverse,  extends  from 
'  the  central  part  of  the  su- 
perior strait,  on  the  one 
side,  to  a  similar  point  on 
the  opposite,  and  measures 
ahout  five  inches.  The  third,  or  oblique  diameter,  measures 
about  four  and  a  half  inches,  and  reaches  from  the  sacro- 
iliac junction  to  the  opposite  ilio-pectineal  eminence. 

TABLE   OF  HIllUfiEMtKTB   OF   THE   MALI   AND    PKHALK   PELTlt, 
BT  MECKEL. 

TruMTene  diameter  of  gr«at  peltia  betveen  anterior  In,  Lines.  In.  LImi- 

and  tuperior  spinous  procesges  of  ilia,  7  8  6     6 

DbUnoebelneeD  crista  of  ilia,  8  3  0     4 

TraniTene  diameter  of  superior  strait,  4  6  5 

Obliqas  diameter  of  superior  strait,  4  5  4     5 

TraiiBTene  diameter  of  the  caTitj,  4  4     8 

Oblique  diameter  of  the  caiitj,  5  '54 

ADteco-poaterior  diameter  of  the  cavHj,  S  4     8 

Transrene  diameter  of  lover  strait,  3  4    5 

Antero-poaterior  diameter  oflover  strait,  3  3  4     4 

This  latter  diameter,  from  the  mobility  of  the  coccyx  in 
the  female,  can  he  increased  to  five  inches. 

Fio.  145  repreuDls  the  average  diameters  of  the  superior  Strait  of  the  fe- 
male Feivii.  1  3  Oblique  diamelen.  3  TransTerM.  4  Aotero-posierior  or 
wcto-pubic  diameter. 
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CHAPTER  IL 
ACTIVE  OROAWS  OF  THE  TRUNK. 

FIEST    DIVISION. 
0KOAN5   BBL0N8INQ  TO   THE   NECK    iSD    BACK. 

1.  Organs  of  motion — the  muaclea. 

2.  Organ  of  deglutition — cesophagus. 

3.  Organs  of  circulation — blood- vessals. 

4.  Organs  of  innervation — nerves. 

5.  Thyroid  gland. 

6.  Lymphatic  glands. 
Y.  Fascia  of  tlie  neck. 
8.  Organ  of  voice. 

SECTION  I. 

OROASS  or  MOTION — MUSCLES  OF  ASTERIOR  NECK. 
Dissection. — ^fake  an  incision  through  the  iateguments 
along  the  clavicle,  from  the  sternum  to  the  acromioa  pro- 
ceea;  a  second  incis-  co.  i4e, 

ion  from  the  chin, 
along  the  margin 
of  the  lower  jaw, 
to  the  mastoid  pro- 
cess ;  connect  these 
two  by  a  third,  run- 
ning along  the  me- 
dian line  of  the 
neck,  fronl  the  chin 
to  the  sternum,  i 
The  integument, 
thns  marked  off, 
should  be  dissected  from  flie  chin,  obliquely  downward  and 
outward  towards  the  clavicle,  embracing  the  whole  aide  of 

Fio.  146  reprewnt*  the  lupcrGcial  Muicles  of  the  Neck.  ■  n»tr»ma  my- 
oidei,  or  Uliuimus  colli,  i  Steroo-oleido  mailoidem.  e  Sternil  alUchmcDt 
i  Cl»icul»  alUcLmeot.    t  Stemo-bjoldeiu. 

31 


482  Mt8GLE8  OF  A5TEBI0R  17ECE. 

the  neck.    This  brings  to  view  th^  superficial  fascia,  the 
removal  of  which  exposes  the  first  superficial  muscle. 

The  pkUyama  myoideSy  {tOMv^,  fwt*  tt^»  broad  musde-lihe 
lameUa)  or  latissimus  ooUi,  consists  of  a  very  delicate,  thin, 
pale,  and  broad  plane  of  muscular  fibres,  situated  between 
two  layers  of  the  superficial  fascia.  It  is  a  cutaneous 
muscle  corresponding  to  the  panntcuiiLs  carwam  of  quad- 
rupeds. 

It  arises  below  the  clavicle  from  the  cellular  tissue  and 
integument  covering  the  pectoral  and  deltoid  muscles,  and 
then  ascends  obliquely  inward  upon  the  side  of  the  neck, 
to  be  inserted  into  the  cellular  tissue  and  skin  of  the  chin, 
where  it  intersects  fibres  from  the  opposite  side,  and  into 
the  fascia  of  the  lower  jaw.  Its  fibres  are  frequently  traced 
upward,  intermingling  with  the  muscles  at  the  angle  of  the 
mouth,  and  backward  to  the  fascia  covering  the  parotid 
gland.  From  this  gland  a  transverse  band  of  fibres,  ris<h 
rites  santorird,  have  been  traced  to  the  angles  of  the  mouth. 

Function. — To  depress  the  lower  jaw  and  angles  of  the 
mouth,  and  if  the  mouth  be  closed  to  raise  the  skin  upon 
the  neck.  It  covers  and  supports  the  muscles,  vessels  and 
glands  beneath,  and  has  the  external  jugular  vein  partly 
imbedded  in  its  substance. 

Stemchdeido  mastoideus  (Fig.  146)  is  situated  at  the  lat- 
eral and  anterior  part  of  the  neck,  enclosed  between  two 
layers  of  the  cervical  fascia.  It  arises  from  the  sternum 
by  a  strong  flat  tendon,  and  from  the  sternal  third  or 
half  of  the  clavicle  by  a  broad,  fleshy  and  aponeurotic  ori- 
gin. These  two  origins  of  this  muscle  include  a  small 
space  of  triangular  shape,  containing  small  vessels  and  cel- 
lular substance.  The  sternal  portion  is  the  larger,  and  as 
it  ascends,  overlaps  the  clavicular  which  proceeds  verti- 
cally. About  the  middle  of  the  neck  the  two  are  united, 
and  thence  go  to  be  inserted  into  the  mastoid  process  by  a 
thick,  round  tendon,  and  by  an  aponeurosis  into  the  outer 
portion  of  the  superior  transverse  ridge  of  the  occipital 
bone. 

Function. — Both  muscles  acting  together  will  bend  the 
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head  forward.  If  the  sternal  portion  act  alone  it  will  turn 
the  face  to  the  opposite  side ;  if  the  clavicolar  act  by  itself 
it  will  bend  the  F,a.  u^, 

head  to  the  same 
side.  If  the  mus- 
cles of  the  back 
be  in  strong  ac- 
tion, this  muscle 
can  assist  in  still 
further  throwing 
the  head  back- 
ward, as  seen  in 
that  variety  of 
tetanus  called 
opisthotonos.  It 
is  concerned  in 
the  production  of 
wry  neck.  It  has 
in  front  or  cover- 
ing it,  the  skin, 
platysma,  superficial  fascia,  external  jugular  vein,  portion 
of  the  parotid  gland,  branches  of  the  portio-dura,  and  cervi- 
cal plexus  of  nerves,  and  at  its  upper  part  it  is  perforated 
by  the  spinal  accessory  nerve,  which,  however,  sometimes 
passes  behind  it. 

The  stemo-hyoideua  is  a  long,  narrow,  flat  muscle,  sit- 
uated on  either  side  of  the  median  line  of  the  neck,  and 
exposed  by  removing  the  deep  cervical  fascia.  It  ariaea 
from  the  first  bone  of  the  sternum  on  its  posterior  surface, 
and  the  sternal  end  of  the  clavicle,  ascends  and  is  inserted 
into  the  inferior  margin  of  the  body  of  the  os-hyoides. 

Fio.  147  repreaenti  the  piincipil  ipiucIm  of  the  aeck,  after  turning  awtts 
the  platyima  mjoides.  a  Mailoid  proceo.  h  HjoiJ  bone,  c  Slerno  tiyaideui 
muiele.  i  Sleroo  thjroidcus.  (  Omo  hjotdeus.  /  Origin  of  omo-hjoideui. 
g  Thjroid  gland,  k  Anterior  belly  of  digutrioui.  >  Poiterlor  bell;  of  th« 
(■me.  i  Where  the  digastric  tendon  paatet  through  the  itjlo-bjojdetu.  h 
Mjlo-hyoidam.  I  GsDio-hjoideus.  m  Hyo-gloMui.  «  Thjro-bjoideua. 
>  Tb;roid  cartilage,  p  Scalenus  antieui.  f  Rectus  capitw-aoticus  n^or. 
r  Ijcralor  aoguli  acapulM.    f  Splooiut. 
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Function. — ^To  draw  down  the  oa-hyoides,  pharynx^  and 
larynx.  It  is  covered  by  the  sternum,  clavicle,  and  sterno- 
mastoid  muscle  at  its  lower  portion. 

The  stemo-thyroidetis  is  situated  beneath  the  last,  and  is 
broader  and  shorter,  being  ribbon-like  in  its  appearance. 
It  ariaea  from  the  back  part  of  the  upper  bone  of  the  ster- 
num and  the  cartilage  of  the  first  rib,  ascends  obliquely, 
and  is  inserted  into  the  ala  of  the  thyroid  cartilage,  upon 
its  oblique  line. 

Function. — To  draw  down  the  larynx.  It  is  covered  by 
the  sterno-hyoid  and  mastoid  muscles. 

The  omo-hyoideus  (mpk,  shoulder^)  is  situated  obliquely 
across  the  neck,  and  is  a  long,  narrow,  and  double-bellied 
muscle.  It  arises  from  the  superior  costa  of  the  scapula, 
posterior  to  its  semi-lunar  notch,  and  from  the  ligament  of 
this  notch  by  a  fleshy  origin.  It  occasionally  arises  from 
the  acromial  end  of  the  clavicle,  and  base  of  the  coracoid 
process.  It  ascends  above  the  clavicle  and  passes  behind  the 
sterno  mastoid  muscle,  where  it  becomes  tendinous.  After 
this  it  again  becomes  fleshy  and  is  inserted  into  the  inferior 
border  of  the  os-hyoides,  at  the  junction  of  its  body  and 
cornu. 

Function, — ^To  draw  the  os-hyoides  downward  and  back- 
ward, and  assist  in  deglutition.  Its  origin  is  concealed  by 
the  trapezius;  it  crosses  the  carotid  artery  and  internal 
jugular  vein,  and  its  insertion  is  covered  by  the  fascia  and 
integuments. 

The  two  stemo-mastoid  muscles,  with  the  omxy-Jiyoid^  and 
the  anterior  edge  of  the  trapezius^  to  be  presently  noticed, 
form  several  triangles  very  important  in  a  surgical  point 
of  view,  and  recognizable  in  the  living  subject. 

The  two  sterno-mastoid  muscles,  coming  together  at  the 
sternum,  form  the  apex  of  a  large  triangular  space  on  the 
front  of  the  neck,  the  sides  of  which  are  formed  by  the  diver- 
gence of  these  same  muscles,  to  the  mastoid  processes,  while 
the  base  of  this  triangle  is  above,  and  constituted  by  the 
lower  jaw.  The  median  line  of  the  neck  divides  this  triangle 
into  two,  called  the  anterior  lateral  triangles  of  the  neck. 
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On  the  outside  of  the  mastoid  muscle,  and  between  its 
posterior  edge  and  the  anterior  edge  of  the  trapezius,  there 
is  another  triangular  space,  having  its  base  below,  resting 
on  the  clavicle — its  apex  above,  at  the  mastoid  process, 
where  the  muscles  meet,  while  its  sides  are  formed  by  the 
flame  muscles.  This  space  is  called  the  posterior  lateral 
triangle  of  the  neck. 

Each  of  these  large  triangular  spaces  is  crossed  bjr  th^ 
omo-hyoideus  muscle,  which  divides  each  of  them  into 
two,  and  consequently  makes  four  triangles  on  each  side 
of  the  median  line  of  the  neck.  These  are  named  as  fol-* 
lows :  1.  Anterior  superior,  2.  Anterior  inferior.  3.  Fos* 
terior  superior.    4.  Posterior  inferior. 

Of  these  triangles,  the  anterior  superior  and  posterior 
inferior  seem,  practically,  the  most  important,  as  in  the 
former  we  tie  the  .carotid  artery,  and  in  the  latter,  the 
subclavian.  It  may  be  well  here  to  notice  the  contents  of 
each  of  these  triangles. 

The  antei'ior  superior  triangle  is  situated  between  the 
anterior  belly  of  the  omo-hyoid,  and  the  stemo  mastoid^  the 
apex  of  the  triangle  being  formed  by  the  intersection  of 
these  muscles  opposite  the  cricoid  cartilage,  and  the  base, 
which  is  superior,  by  the  digastric  muscle.  The  carotid 
artery,  the  internal  jugular  vein,  the  par-vagum,  and  the 
sympathetic  nerves,  are  found  in  this  triangle,  simply  cov- 
ered by  the  fascia,  the  platysma,  and  the  integuments. 

The  anterior  inferior  triangle  is  situated  below  the  ante- 
rior belly  of  the  omo-hyoid,  and  between  it  and  the  median 
line  of  the  neck,  above  the  sternal  end  of  the  clavicle ;  it 
also  contains  the  carotid  artery,  the  Jugular  vein,  and  the 
accompanying  nerves,  and  is  covered  by  the  sterno-mastoid, 
fiterno-hyoid,  and  sterno-thyroid  muscles.  A  portion  of 
the  thyroid  gland  is  also  seen  in  this  triangle. 

The  posterior  superior  triangle  is  between  the  trapezius 
and  sterno-mastoid,  and  above  the  posterior  belly  of  the 
omo-hyoid  muscle;  it  contains  cellular  tissue,  lymphatic 
glands,  and  the  cervical  plexus  of  nerves. 

The  posterior  inferior  triangle  is  below  the  posterior  belly 
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of  the  omo-Iiyoid,  aboTe  the  clavicle,  and  hehind  the  poste- 
lior  inferior  margin  of  the  Bterno-magtoid.  The  avb-davian 
artery  and  some  of  its  braDches,  with  the  vein  and  brachial 
plexus  of  neiTeB,  are  seen  in  this  triangle. 

The  scaleaus  anlicus  muscle  is  situated  at  the  lover  and 
anterior  part  of  the  neck,  and  is  consi'lered  to  he  contin- 
uous vith   the    rectus   capitis  y,^,  143, 
anticQs  major.     It  arises  ten- 
dinous from  the  third,  fonrth,  ' 
fifth,  and  sixth  transverse  pro- 
cesses of  the  cervical  vertehrtt, 
and  is   tna^ed   into  the    su- 
perior surface  of  the  first  rib  at 
its  sternal  end. 

The  accUenva  medius  is  larger 
than  the  last  and  arises  from 
the  transverse  processes  of  all 
the  cervical  vertebr»  by  tendin- 
ous fibres.  Sometimes  it  orig- 
inates only  from  the  four  or  five  ' 
lower  cervical  vertebrte.  It  is 
inserted  into  the  superior  sur- 
face of  the  first  rib  posterior  to  the  BohdaTian  artery. 

The  scalenus  posticus  is  behind  the  former,  and  is  better 
seen  in  dissecting  the  muscles  of  the  spine.  It  arises  from 
the  transverse  processes  of  thetwo  or  three  lower  cervical  ver- 
tebrae, and  is  inserted  into  the  superior  surface  of  the  second 
rib  between  its  tubercle  and  angle.  The  two  last  muscles  are 
by  some  regarded  as  a  single  one,  and  described  as  such. 

Function. — The  three  scaleni  bend  the  neck  forward  or  to 
one  side,  and  when  the  vertebree  are  fixed,  elevate  the  riba. 
The  first  scalenus  has  the  phrenic  nerve  descending  on  the 
front,  the  sn^avian  vein  crossing  its  insertion,  the  svb- 

TiB.  148  reprcwiiU  the  deep  Muselei  of  ths  Bnterior  Neck.  «  Rcctui  capi> 
Ii  inlicui  major,  il  Rictui  capitis  anlieus  minor,  j  Reclui  capitji  laterali*. 
i  SealeDua  anticiu.  g  Scalenus  medius.  t  Scalenus  posticus,  c  /  Longut 
colli— its  lower  portion  an  the  right  side,  and  upper  porlioa  aa  the  left  tide. 
{  One  of  IheintertnniTeneles. 
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davian  artery  and  hrachial  plexus  behind  it,  and  the  sterno- 
mastoid  and  omo-byoid  muscles  in  front 

The  second  scalenus  or  medius  has  the  subclavian  and 
brachial  plexus  in  front,  and  is  covered  by  the  first. 

The  longtis  coUi  is  situated  close  upon  the  bodies  of  the 
yertebraa,  upon  either  side  of  the  median  line.  It  arises 
from  the  bodies  of  the  three  siiperior  dorsal  vertebree  at 
their  sides^  and  from  the  transverse  processes  of  the  lower 
cervical  vertebrsB,  and  also  occasionally  by  a  slip  from  tho 
first  and  second  rib.  Its  insertion  is  into  the  front  of  the 
bodies  of  the  cervical  vertebrae. 

Function. — To  bend  the  neck  directly  forward  and  to  the 
one  side.  The  division  of  this  muscle  into  a  superior  and 
inferior  portion,  has  led  to  some  apparent  discrepancy  among 
anatomists,  as  to  its  origin  and  insertion,  though  there  is 
general  uniformity  as  to  its  several  attachments. 

Upon  this  muscle  rests  the  pharynx,  oesophagus,  and  the 
great  cervical  vessels  and  nerves  with  their  sheaths. 

Rectus  capitis  anticus  major. — At  the  superior  and  ante- 
rior part  of  the  neck  there  are  three  recti  muscles,  the 
major,  minor,  and  lateralis. 

Dissection. — These  are  deep  muscles,  and  are  seen  along 
with  the  longus  colli,  on  the  removal  of  the  oesophagus  and 
pharynx. 

The  rectus  capitis  anticus  major  arises  tendinous  from  the 
transverse  processes  of  the  four  lower  cervical  vertebrcs. 
The  four  tendons  ascend,  and  becoming  fieshy,  proceed 
obliquely  inward,  forming  a  broad  and  thick  muscle,  which 
is  'inserted  into  the  cuneiform  process  of  the  occipital  bone, 
just  in  front  of  the  condyle. 

Fun^um. — To  bend  the  head  and  also  the  neck  foruHircL 

Rectus  capitis  anticus  minor  is  a  small  and  narrow  mus« 
cle.  It  arises  from  the  front  of  the  atlas  near  its  trans* 
verse  process,  and  is  inserted  into  the  cuneiform  process  of 
the  occipital  bone,  beneath  the  rectus  major. 

Function. — To  bend  the. head  forward  and  to  one  side. 
The  superior  cervical  ganglion  of  the  sympathetic  rests  in 
part  upon  this  muscle. 
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Bedtis  capitis  laJteralia  arises  from  the  transverse  pro- 
cess of  the  atlas,  and  is  inserted  into  the  jugular  eminence 
of  the  occipital  bone  on  the  outside  of  its  condyle.  It  is 
a  very  short  muscle,  and  its  function  is  to  bend  the  head 
to  the  one  side.  It  covers  the  vertebral  artery  and  has  the 
jugular  vein  resting  upon  it. 

SECTION  II. 

OEGANS  OP  MOnON,  OR  MUSCLES  ON  POSTERIOR  NECK  AND  BACK. 

Dissection, — ^Baise  the  chest  by  placing  a  block  beneath 
it,  and  let  the  arms  and  head  hang,  so  as  to  make  the  mus- 
cles and  integument  tense.  Commence  an  incision  from 
the  external  occipital  protuberance,  which  carry  along  the 
Bpinous  processes  to  the  coccyx.  Make  a  second  from  the 
lower  cervical  spine,  to  the  acromion  process ;  and  a  third 
from  the  occipital  protuberance,  along  the  superior  trans* 
verse  ridge,  towards  the  mastoid  process.  Commence  the 
dissection  at  the  second  incision,  and  raise  the  skin  upward 
and  downward,  dissecting  always  in  the  course  of  the  fibres 
of  the  muscle,  and  taking  care  to  take  off  the  cellular  struc- 
ture, along  with  the  integument,  so  as  to  leave  the  muscles 
clean  and  distinct.  The  muscles  of  the  posterior  neck  and 
of  the  back  have  been  divided  into  six  layers. 

The  first  layer  is  superficial,  and  consists  of  two  muscles, 
the  trapezius  and  hxtissimus  dorsi. 

The  Trapezius^  so  called  from  its  resemblance  to  the 
mathematical  figure  of  that  name,  is  a  triangular,  broad 
muscle,  having  its  base  at  the  spine,  and  apex  at  the  acro- 
mion process  of  the  scapula.  It  is  situated  on  the  back 
part  of  the  neck  and  chest,  and  arises  from  the  external 
occipital  protuberance  and  its  superior  transverse  ridge,  by 
a  thin  aponeurotic  tendon ;  also  from  the  spinous  processes 
of  the  five  superior  cervical  vertebrsB,  by  the  ligamentum 
jiuchfe ;  and  again  tendinous  from  the  spinous  processes  of 
the  two  lower  cervical,  and  all  the  dorsal.  The  superior 
fibres  descend,  the  inferior  ascend,  and  the  middle  run 
transversely,  all  converging  towards  the  shoulder,  to  be 
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inserted  into  the  onter  ibtrd  of  the  clavicle,  the  acromion 
process,  and  the  superior  edge  of  the  epiae  of  the  scapula. 

Function.— To  draw  the  shoulder  toward  the  spine.  Ita 
superior  fibres  can  also  raise  the  shoulder,  while  the  in- 
ferior can  depress  it. 
The  head  cfln  also  be 
inclined  backward  and 
to  the  one  side  by  it. 

TheUgamentum  ««- 
cA<E  is  composed  of 
cellulo-ligamentouB 
matter,  broad  above, 
extending  from  the  ex- 
ternal occipital  protu- 
berance along  the  me- 
dian line,and  attached 
to  the  spinous  pro- 
cesses of  all  the  cervi- 
cal vertebrsB.  It  forms 
a  complete  partition 
between  the  muscles 
upon  the  two  sides  of 
the  neck.  It  is  very 
powerful  in  the  ox, 
and  is  of  great  use  in 
supporting  the  head 
and  in  giving  attach- 
ment to  muscles. 

The  latissimaa  dorsi,  as  its  name  implies,  is  truly  the 
broad  muscle  of  the  back.  It  is  situated  immediately  be- 
neath the  skin,  covering  the  whole  of  the  lower  part  of  the 
back  and  loins,  and  arises  by  a  thin  tendinous  membrane, 
from  the  six  inferior  spines  of  the  back,  and  by  the/twcio 
luToborum,  from  all  the  spines  of  the  loins  and  sacrum ;  also 

Fici.  149  reprMento  the  Superficial  Muscles  at  the  back  and  dccIc.  1  Trep^ 
lius.  3  Latisiimus.dor9i.  3  Infra-ipinatus.  4  Teres  Diinor.  5  Teres  major. 
6  ObliquuB  eiternus.  7  Seiratus  magnui.  8  Fectoralis  major.  11  Sterno- 
muloid.     13  Deltoid.     16  Gluteus  maiimua. 
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from  the  posterior  thir.d  of  the  crest  of  the  ilium,  and  by 
fleshy  slips  from  the  three  or  four  lower  ribs.  The  fibres 
from  this  extensive  origin  converge  towards  fhe  axilla,  so 
as  to  form  its  posterior  fold,  and  thence  go  to  be  insertedhj 
a  broad,  thick  tendon,  into  the  lower  part  of  the  posterior 
edge  of  the  bicipital  groove  of  the  humerus.  As  this  mus- 
cle ascends,  it  passes  over  the  inferior  angle  of  the  scapula, 
where  a  bursa  is  found  interposed,  and  where  also  a  fasci- 
culus of  fibres  often  connects  the  two.  At  this  point  it  is 
behind  the  teres  maJoTy  but  as  it  proceeds  it  winds  around 
this  muscle  so  as  to  get  in  front.  The  two  tendons  are 
closely  connected,  but  separated  by  a  bursa. 

Functixm, — To  draw  the  arm  downward  and  backward* 
It  can  also  depress  the  shoulder  and  rotate  the  humenis  in- 
wards, and  if  the  shoulders  be  fixed  it  can  elevate  the  ribs 
and  assist  in  inspiration. 

The  second  layer  consists  of  three  muscles. 

Rhomboideua  minor. — Disaedion. — Cut  through  the  trape- 
zius along  its  spinal  attachment,  and  reflect  towards  the 
shoulder,  which  will  expose  the  rhomboideL  This  is  a  nar- 
now  muscle,  and  seems  more  properly  to  form  a  part  of  the 
next,  the  rhamboideus  major ^  with  wtich  it  is  so  intimately 
blended.  It  arises  by  a  thin  tendon  from  the  two  or  three 
lower  cervical  spines,  passes  obliquely  down  and  is  inserted 
into  the  base  of  the  scapula  opposite  its  spine. 

The  rhamboideus  mxxjor  arises  tendinous  from  the  four  su- 
perior dorsal  spines,  passes  down  parallel  and  in  connection 
with  the  rhomboideus  minor,  and  is  inserted  into  all  the 
base  of  the  scapula  from  its  spine  to  the  inferior  angle. 
These  two  muscles  receive  their  name  from  their  quadri- 
lateral figure. 

Function. — To  draw  the  shoulder  backward  and  upward 
toward  the  spine. 

The  leva;tor  anguli  scapulm  is  situated  at  the  upper  and 
posterior  side  of  the  neck,  between  the  anterior  margin  of 
the  trapezius  and  the  posterior  margin  of  the  sterno-cleido- 
mastoideus.  It  arises  by  distinct  and  rounded  tendons  from 
the  transverse  processes  of  the  four  or  five  superior  cervical 
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Tcrtebrte;   these  unite  to  form  a  fleahy  belly,  which  is 
inserted  into  all  the  base  of  the  scapula  from  its  spine  to 
the  superior  angle. 
Function. — To  raise  the  shoulder,  when  acting  with  the 

*i*P«""«-  F«.  150. 

When  act- 
ing bv  itself 
it  elevates 
the  8ii]torior 
angle  ufthe 
Bcapu  1:1,  anil 
in  proi)or- 
tionde]ires3-' 
es  tho  ac 
mion. 

Thir'Uay- 
er. —  JJissec- 
tion.  —  lie- 
in  ov  43  the 
rhomliiiult;i 
by  dotcifh- 
ing  til  em 
from  the 
base  <if  tlje 
scapul/i,  mill 
the  ]:iti>si- 
mus  ilorsi, 
by  diiidicg 

along  its  centre  and  reflecting  towards  the  spine,  and  the 
third  layer  is  exposed,  which  consists  of  the  three  follow- 
ing muscles : 

The  Berrataa  posticua  superior,  situated  at  the  upper  and 

Fia.  150  rapreienti  the  Muulei  of  ths  Back,  leen  *fter  remoTiog  lbs  luper- 
fieitl  Mt  J  Trapeziiu.  3  Tendon  of  the  two  trapeiii.  3  Spine  of  Bo>pul«. 
4  LatiMimiM  doni.  5  Deltoid.  6  lofVa-spinatut,  teret-minor.  T  Exterotl 
oblique.  8  Gluteu*  m«diu(.  9  Gluteus  maiimu*.  10  Levator  icipulB,  11 
Rhomboldeui  minor.  13  Rhomboideus  major.  13  14  Splsniui  capilli  el  collJ. 
15  Origin  of  latinimui  doni.  16  Serratu*  poiticiu  inferior.  IT  Supra  ipin*- 
tui.  18  Inrr*-«pinitut.  19  Terra  minor.  90  Tere*  major.  31  Long  bead 
of  trioept  extenMr  cubiti.    ^  Serratm  mijor  uiUou.    S3  Intenud  oblique. 
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back  part  of  the  chest,  arises  by  a  thin  aponeurotic  tendon, 
from  the  ligamentum  nuchce,  the  three  inferior  spines  of 
the  neck,  and  from  the  two  or  three  superior  spines  of  the 
back,  and  is  inserted  by  fleshy  digitations  into  the  upper 
edges  of  the  second,  third,  and  fourth  ribs. 

Function. — To  elevate  the  ribs,  and  thus,  by  expanding 
the  chest,  to  assist  in  inspiration. 

The  serratus  posticus  inferior^  situated  at  the  lower  and 
back  part  of  the  chesty  is  a  broader  and  thinner  muscle 
than  the  last  It  arises^  by  a  very  delicate  tendinous  ex-, 
pansion,  beneath  the  latissimus  dorsi,  with  which  it  is 
strongly  connected,  through  the  fascia  lumborum;  from 
the  spinous  processes  of  the  two  lower  dorsal,  and  two  or 
three  upper  lumbar  vertebrsB,  and  is  inserted^  by  fleshy 
digitations,  into  the  inferior  margins  of  the  four  lower  ribs. 

Function, — To  depress  the  ribs,  and  thus  by  lessening 
the  capacity  of  the  chest,  to  assist  in  expiration.  It  is  the 
antagonist  muscle  of  the  superior  serratus. 

The  splenius  capitis  et  colli  has  its  lower  portion  con- 
cealed by  the  muscle  before  the  last ;  and  its  upper,  by  the 
trapezius.  It  arises  from  the  four  or  five  superior  spines  of 
the  back,  and  the  three  or  four  lower  of  the  neck,  and  from 
the  ligamentum  nuchad;  it  ascends  as  a  long,  flat,  and 
fleshy  muscle,  and  is  inserted,  by  two  distinct  portions — one 
for  the  head — into  the  mastoid  process  of  the  temporal  bone, 
and  the  surface  between  the  two  semicircular  ridges  of  the 
occipital ;  and  the  other,  for  the  neck,  into  the  transverse 
processes  of  the  two  or  three  superior  cervical  vertebra3. 

Function. — To  bend  the  head  and  neck  backward. 

The  fourth  layer  is  seen  by  removing  the  serrati  and 
splenii,  and  consists  of  the  following  seven  muscles : 

Sacro-luinhalis,  longissimus  dorsi,  spinalis  dorsL  These 
three  muscles  are  associated  under  the  name  of  erector  spince. 
The  whole  appear  as  one  mass,  occupying  the  space  between 
the  spinous  processes  and  the  angles  of  the  ribs. 

The  first  two  have  a  common  origin  from  the  posterior 
surface  of  the  sacrum,  from  the  posterior  third  of  the  crest 
of  the  ilium,  and  from  the  spinous  and  oblique  processes  of 
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the  lumbar  vertebrie ;  on  a  level  with  the  last  rib  a  division 

occurs.     The  eacro-lumhcdis  forms  the  outermost  and  larger 

portion,  and  is  inserted  by  long  and  fio,  isi. 

slender  tendons,  into  all  the  ribs  at 

their  angles. 
The  lo7igi88imu8  dorsi  is  nearest 

the  spine,  and  is  inserted  by  short 

tendons  into  the  transverse  processes 

of  all  the  dorsal  vertebra,  and  by 

tendinous  and  fleshy  slips  into  all 

the  ribs  between  their  tubercles  and 

angles. 

Function. — These  two  muscles  ex- 
tend the  spine,  and  preserve  it  in  i 

the  erect  state.    On  separating  these  I 

muscles,  six  or  eight  tendinous  and  V 

fleshy  slips  are   seen  coming  from  \ 
the  superior  margin  of  the  ribs  and 
attaching  themselves  to  the  lower 
surface  of  the  sacro-Iumbalis ;  they 
are  called  the  mvsculi  accessorii  ad  ^ 
sacro-luTt^Kilein. 

The  spinalis  dorsi  is  a  purely  ten- 
dinous muscle,  situated  along  the 
edges  of  the  spinous  processes.  It 
arises  tendinous  from  the  two  supe- 
rior lumbar  and  three  inferior  dorsal  spines,  and  is  inserted 
tendinous  into  the  nine  upper  dorsal  spines.  Function. — The 
same  as  the  two  last  These  three  muscles  are  covered  by 
the/ascio  lumborum. 

The  cervicalis  ascendens  or  descendens,  appears  to  be  a 
continuation  of  the  sacro-lumbalis.    It  arises  from  the  upper 

Fin.  15]  reprcMDti  the  desp  Maiclcs  of  the  btek  and  D«ck.  1  3  LongUu- 
miu  dorsi,  ita  lower  tnd  upper  portioot.  S  Upper  p*rt  of  ■(cro-lumbKlii.  4 
Spipslia  dorti.  5  Cerricalis  descendent.  6  Transreraalii  cerricii.  T  Trichelo 
msstoideiis.  B  Complexui.  9  TnD«verMli>  eerricis,  it»  intertion.  10  SemU 
(piDalisdoni.  11  Semi-ip  in  alls  colli.  13  Rectus  capilis-postieus- mi  nor.  13 
Eectiis  capilis-postieus  major.  14  Obliquus  capitis  superior.  15  Obltijuus  cft- 
pili*  inferior.  16  MultiGdes  spian.  17  IT  Levatores  ooitarum.  16  latw 
trtDSTersalcs.    19  Quadratua  lumborum. 
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edges  of  the  four  or  five  snperior  ribs,  by  as  many  tendons, 
and  forms  a  small  fleshy  belly,  which  is  inserted  by  three 
or  four  tendons  into  the  transverse  processes  of  the  fourth, 
fifth,  and  sixth  cervical  vertebrae.  Function. — To  draw  the 
neck  backward  and  to  one  side. 

Transversalis  coUi  (or  cervicis)  appears  to  be  a  continua- 
tion of  the  Ixmgiaaimua  dorsi^  and  is  about  the  same  size 
with  the  last.  It  arises  from  the  transverse  processes  of 
the  four  or  six  superior  dorsal,  and  is  inserUd  by  small  ten- 
dons  into  the  transverse  processes  of  the  four  or  five  lower 
cervical  vertebrsB.    Function. — ^To  draw  the  neck  backward. 

The  trackelo-mastoideuSy  situated  between  the  last  and  the 
complexus,  seems  also  to  be  a  continuation  of  the  longissi- 
mus  dorsi,  upward.  It  arises  tendinous  from  the  transverse 
processes  of  the  three  or  four  superior  dorsal,  and  four  or 
five  inferior  cervical,  and  forms  a  very  delicate  and  slender 
muscle,  which  ascends  to  be  inserted  into  the  posterior  part 
of  the  mastoid  process,  beneath  the  splenitis.  Function. — To 
bend  the  head  and  neck  backward  and  to  rotate  to  one  side. 

The  compleams  is  seen  between  the  upper  heads  of  the 
diverging  splenii,  and  is  a  large  and  thick  muscle.  The 
tendinous  matter  noticed  in  its  substance,  gives  it  the  com- 
plex appearance,  whence  its  name  is  derived.  It  arises 
from  the  transverse  and  oblique  processes  of  the  five  or 
seven  superior  dorsal,  and  three  or  four  inferior  cervical, 
and  is  inserted  into  the  occipital  bone,  along  with  its  fel- 
low, on  either  side  of  the  median  line,  between  the  two 
semicircular  ridges.    Function, — To  draw  the  head  back. 

Fifth  layer,  (Fig.  151.) — Dissection. — ^Remove  the  muscles 
of  the  fourth  layer,  by  dividing  them  in  their  middle  and 
reflecting  them  to  either  end.  This  layer  consists  of  the 
following  five  muscles : 

The  rectus  capitis  posticus  major^  is  of  a  triangular  shape, 
arises,  tendinous  and  fleshy,  from  the  spinous  process  of 
the  vertebra  dentata,  and  is  inserted  broad  into  the  inferior 
transverse  ridge  of  the  os-occipitis.  Function. — To  draw 
the  head  back  and  rotate  it  on  the  atlas. 

The  rectus  capitis  posticus  minor,  like  the  last,  is  also 
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triangular,  having  its  apex  below  and  base  above,  being 
situated  to  th^B  inner  side  of  the  rectus  major,  and  with  it 
occupying  the  space  between  the  head  and  the  first  and 
second  vertebree.  It  arises  from  the  tubercle  on  the  poste- 
rior part  of  the  atlas,  and  passes  upward  and  outward  to 
be  inserted  broad  into  the  rough  surface  between  the  infe- 
rior transverse  ridge,  and  foramen  magnum  of  the  occipital 
bone.    Function, — To  draw  the  head  backward. 

The  obliquus  capitis  superior  arises  narrow  from  the 
transverse  process  of  the  atlas,  and  is  inserted^  by  a  broad 
attachment  to  the  occipital  bone,  behind  its  mastoid  pro- 
cess. Function. — To  bend  the  head  to  one  side  and  draw 
it  backward. 

The  obliquus  capitis  inferior  arises  from  the  spinous  pro- 
cess of  the  vertebra  dentata,  passes  upward  and  outward, 
and  is  inserted  into  the  extremity  of  the  transverse  process 
of  the.  atlas.  Function. — To  rotate  the  atlas  and  head  upon 
the  dentata  or  second  vertebra. 

These  four  little  muscles  form  nearly  an  equi-lateral 
triangle.  The  base  Consists  of  the  recti  along  the  middle 
line.  The  apex  is  the  extremity  of  the  transverse  process, 
and  the  sides  of  the  triangle  are  the  superior  and  inferior 
oblique  muscles.  A  quantity  of  fatty  and  cellular  struc- 
ture fills  up  this  triangle,  and  deep  in  it  are  seen  the  verte- 
bral artery,  a  plexus  of  veins,  and  the  sub-occipital  nerve. 

The  semi'Spinalis  colli  et  dorsi  appears  as  one  continued 
muscle,  though  it  has  been  distinguished  into  two.  They 
extend  from  transverse  to  spinous  processes,  encircling  about 
one-half  the  vertebral  column — hence  their  name.  They 
are  with  difficulty  distinguished  from  the  multifidus  spinsB. 

The  semi-^pincdes  colli  arise  from  the  transverse  processes 
of  the  five  superior  dorsal  vertebrae,  and  are  inserted  into 
the  spinous  processes  of  the  middle  cervical  vertebrae. 

The  semi'Spindles  dorsi  arise  from  the  transverse  pro- 
cesses of  the  six  lower  dorsal  vertebrae,  and  are  inserted 
into  the  spinous  processes  of  the  two  lower  cervical,  and 
four  upper  dorsal.  Function, — To  draw  the  spine  obliquely 
backward. 
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Sixth  layeVy  (Fig  151.) — Dissection, — ^Remove  the  semi- 
spinales.  This  layer  consists  of  the  deeper  and  more  deli- 
cate muscles  of  the  back  and  ribs. 

The  inter-spinaleSy  as  their  name  implies,  are  situated 
between  the  spinous  processes  of  contiguous  vertebrae. 
They  consist  of  a  succession  of  small,  short  muscles,  which, 
in  the  neck,  are  in  pairs,  owing  to  the  bifid  state  of  the 
cervical  spines.  In  the  back  they  are  quite  indistinct,  and 
in  the  loins  they  are  mostly  ligamentous,  having  a  few 
muscular  fibres  intermixed.  Function. — To  extend  the 
spine  and  keep  it  erect. 

The  intertransversalea  are  also  short 'muscles,  and  as 
their  name  indicates,  are  situated  between  the  transverse 
processes.  They  are  double  and  distinct  in  the  neck,  very 
indistinct  in  the  back,  and  feeble  in  the  loins. 

Function. — To  bend  the  spine  laterally. 

The  mvltifidus  spince  consist  of  a  multitude  of  small, 
fleshy  and  tendinous  fasciculi,  which  are  parallel  to  each 
other,  and  extend  from  transverse  to  spinous  processes,  the 
whole  length  of  the  spine.  They  arise  each  from  the  trans- 
verse or  oblique  piocess  of  one  vertebra,  and  are  inserted 
into  the  spinous  process  of  the  vertebra  above,  the  fasci- 
culi sometimes  extending  to  the  second  or  third  vertebra 
above. 

« 

At  the  lower  part  of  the  spine  the  multifidus  spinsB 
have  also  an  attachment,  tendinous  and  fleshy,  to  the  back 
part  of  the  sacrum,  and  the  posterior  part  of  the  ilium* 
Function. — To  support  the  spine  and  bend  it  to  one  side. 

The  Uvatores  costarum  are  twelve  in  number,  on  each 
side  of  the  chest,  and  are  parallel  to  the  external  intercos- 
tal muscles.  Each  arises  from  the  transverse  processes  of 
the  dorsal  and  the  last  cervical  vertebra,  and  i«  inserted  into 
the  ribs  below,  between  the  tubercle  and  angle.  jFitno- 
tion. — To  elevate  the  ribs  and  assist  in  inspiration. 

The  suprarspinales  are  little  fleshy  fasciculi^  or  bands, 
described  as  being  situated  exclusively  upon  the  spinous 
processes  of  the  cervical  vertebrw. 

It  will  be  seen  from  the  above  description  of  the  muscles 
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of  the  back,  that  no  very  great  regularity  belongs  to  their 
several  attachments,  a  fact  which  explains  the  apparent 
discrepancy  among  different  authors. 

SECTION  III. 

ORGANS  OP  DEGLUTITION — (ESOPHAGUS. 

The  oesophagus,  (occ»fr,  to  bear,  tayo(*  food,)  or  food  duct, 
is  a  continuation  of  the  pharynx,  and,  as  its  name  implies^ 
is  designed  to  convey  our  food  and  drinks  from  the  mouth 
and  pharynx  downward  into  the  stomach. 

It  oonanences  at  the  lower  portion  of  the  pharynx,  op* 
posite  the  fifth  cervical  vertebra,  and  behind  the  cricoid 
cartilage,  at  its  lower  border.  It  then  descends  the  neck* 
nearly  on  the  median  line,  lying  first  a  little  to  the  left 
of  this  line  in  the  neck,  then  inclining,  as  it  enters  the 
chest,  to  the  right ;  then  again  to  the  left,  before  it  enters 
the  stomach.  This  flexuosity  explains  the  occasional  dif- 
ficulty of  introducing  the  probang.  It  passes  behind  the 
trachea,  the  arch  of  the  aorta,  the  pericardium,  along  the 
posterior  mediastinum,  and  in  front  of  the  thoracic  aorta, 
to  the  diaphragm,  and  terminates  at  the  cardiac  orifice  of 
the  stomach,  opposite  the  tenth  dorsal  vertebra.  It  it 
made  up  of  three  distinct  coats,  with  the  blood-vessels  and 
nerves.  The  coats  are  the  external,  the  middle,  and  the 
internal,  or  muscular,  oellular,  and  mucous. 

The  muscular  coat  is  composed  of  two  very  distinct  planes 
of  fibres — the  external,  running  longitudinally,  and  the 
internal,  circularly,  both  being  prolonged  upon  the  stomach. 
The  cellular  coat  forms  the  connecting  medium  between  the 
muscular  and  mucous  coats,  and  conducts  the  blood-vessels 
and  nerves  to  the  latter.  The  mucous  coat  is  pale,  thin, 
disposed  in  longitudinal  folds,  and  covered  by  a  delicate 
epithelium  or  cuticle.  It  also  contains  mucous  follicles, 
sometimes  called  oesophageal  glands,  whose  orifices  are 
seen  in  the  depressions  between  the  longitudinal  folds. 

The  arteries  of  the  oesophagus  come  from  the  inferior 
thyroid  in  the  neck ;  from  the  bronchial  and  aorta  in  the 
chest ;  and  from  the  diaphragmatic  and  coronary  artery  of 
32 
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the  stomach.  Its  reins  enter  the 
inferior  thyroid,  the  bronchial,  vena 
azygos,  superior  vena  cava,  internal 
mammary,  and  coronary  vein  of  the 
stomach.  It  has  also  lymphaiica  dis- 
charging their  contents  into  the 
ganglia  which  surround  it. 

The  nerves  of  the  oeeophagns  are 
numerous  and  consist  chiefly  of 
branches  from  the  pnenmo-gastric, 
which  surround  it  and  constitute  the 
oesophageal  plexus. 

'ih.e  jmeamo-gaatrtc,  (Fig.  152,)  or 
par  vagum,  being  so  largely  con- 
nected with  the  oesophagus,  as  well 
as  with  a  variety  of  other  important 
organs,  demands  a  description  in 
this  place.  This  nerve,  (classed 
along  with  the  eighth  pair,  though 
a  more  strict  classification  makes  it 
the  tenth,)  arises  by  numerous  fila- 
ments, generally  ten  or  twelve,  from 
the  medulla  oblongata  in  the  Assure 
between  the  corpora  olivare  and  rea- 
tiforme.  These  unite  into  one  nerve, 
which  joins  the  glosao-pharyngeal 
above,  and  the  spinal  accessory  be- 
low, and  the  whole  proceed  to  the 
foramen  lacerum  posterius,  through 


Fm.  159  npresent*  the  «igh(h  pair  of  nerret.  1  Corpui  pyramUBle.  S  Pen 
Varolii.  3  Corpus  oiiTare.  4  Corpu*  reilifonne.  5  Facial  nerre.  6  Origin 
of  flosto-pbarjngeil.  7  Ganglionum  petrosum.  6  Truok  of  glosso-pharrn- 
geil.  9  Spinal  Bcceuorj.  10  Ganglion  of  par-Tigum  or  pneuDiogailric  nene. 
11  It)  ganglion  taking  the  plexifom  atrangeiaent.  13  Trunk  of  par  ragum. 
13  Id  pharjngeat  branch.  14  Pharjngeal  plixui.  15  Superior  Urjngtil 
nerve.  16  Cardiac  branches.  17  Recurrent  branch.  IB  Anterior  pulnoiurj 
branchei.  19  Posterior  pulDionar;  brancbei.  SO  CEaophageal  plexua.  31 
Gastric  branches.  33  Point  where  ipioal  accessor;  arises.  S3  Sterno-nMloid 
braoehes.    S4  Branches  to  the  trapezius. 
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whicli  they  pass,  and  go  to  their  several  destinations.  In 
the  foramen  lacenim,  the  par  vagum  is  separated  from  the 
other  nerves  by  dense  cellular  membrane,  and  from  the 
JQgular  v,ein,  which  is  behind,  by  a  spiciila  of  bone.  At 
this  point  it  also  presents  a  swelling  called  the  superior 
ganglion,  and  below  this  another  enlargement  called  the 
inferior  ganglidn,  about  an  inch  in  length.  From  these, 
filaments  communicate  with  the  facial,  spinal  accessory, 
glosso-pharyngeal,  sympathetic,  and  superior  spinal  nerves, 
constituting  a  plexus  termed  the  basilar  flecctis.  From  the 
inferior  ganglion,  which  is  of  reddish  color,  the  par  vagum 
descends  the  forepart  of  the  neck,  along  with  the  carotid 
artery  and  jugular  vein,  behind  and  between  those  vessels, 
and  enclosed  in  the  same  sheath  with  them.  At  the  root 
of  the  neck,  the  right  par  vagum  enters  the  chest  between 
the  subclavian  vein  and  artery,  crossing  the  latter  at  right 
angles ;  on  the  left,  this  nerve  runs  parallel  to  the  sub- 
clavian artery,  crossing  the  arch  of  the  aorta.  Both  nerves 
now  proceed  through  the  thorax  to  the  posterior  part  of  the 
root  of  the  lungs,  in  the  posterior  mediastinum^  and  descend 
along  the  oesophagus,  through  the  diaphtagm,  to  terminate 
upon  the  stomach. 

The  par  vagum  in  its  course  gives  off  the  following 
branches : 

The  auHcular  commences  at  the  superior  ganglion,  con- 
nects with  the  glosso-pharyngeal,  enters  a  small  canal  of 
the  petrous  bone,  upon  the  inside  of  the  styloid  process,^ 
then  proceeds  to  join  the  facial  in  the  aqueduct  of  Fallo- 
pius,  and  finally  escapes  in  front  of  the  mastoid  process  to 
supply  the  ear  and  its  integuments. 

llhe  pharyngeal  comes  from  the  inferior  ganglion  at  the 
base  of  the  cranium,  receives  a  branch  from  the  spinal  acces- 
sory, and  descends  behind  the  carotid  artery  to  the  side  of 
the  pharynx,  at  the  upper  margin  of  its  middle  constrictor. 
Here  it  anastomoses  with  branches  from  the  glosso-pharyn- 
geal, the  superior  laryngeal,  and  the  sympathetic,  forming 
the  pharyngeal  pleaniSy  which  supplies  the  mucous  and  mus- 
cular structures  of  the  pharynx. 
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The  superior  laryngeal  also  arises  from  the  inferior  gan^ 
lion,  and  taking  an  arched  coarse  downward  behind  the 
internal  carotid  artery,  enters  the  thjro-hyoid  membrane 
along  with  the  superior  laryngeal  artery,  and  principally 
supplies  the  mucous  membrane  of  the  larynx.  This  nerve 
is  regarded  as  one  of  sensation. 

The  cardiac  nerves  have  their  origin  from  the  vagus  at 
the  root  of  the  neck,  by  two  or  three  branches,  which  cross  the 
carotid  artery  and  join  the  sympathetic  in  the  cardiac  plexua 

The  irrferior  laryngeal  (or  recurrent  nerve)  comes  from 
the  par  vagum  upon  the  right  side,  as  it  crosses  the  sub- 
clavian artery.  It  curves  around  and  behind  this  artery, 
and  ascends  to  the  larynx  along  the  side  of  the  trachea, 
covered  by  the  inferior  thyroid  and  common  carotid  arte- 
ries ;  at  its  origin  it  gives  off  filaments  to  the  cardiac  plexus, 
trachea,  oesophagus,  and  thyroid  gland,  and  finally  termin- 
ates by  supplying  all  the  muscles  of  the  larynx  except  the 
crico-thyroid.  Branches  have  also  been  traced  into  the 
mucous  membrane  of  the  larynx. 

The  recurrent  of  the  left  side  differs  from  that  of  the 
right,  in  curving  round  the  arch  of  the  aorta  and  ductus 
arteriosus.  The  recurrent,  or  inferior  laryngeal  nerves  are 
essentially  motor. 

Pulmonary  branches. — These  come  from  the  vagus,  near 
the  root  of  the  lungs,  and  form  a  plexus,  in  front  and  be- 
hind the  root,  called  the  anterior  and  posterior  pvlmmary 
plexases.  The  posterior  is  the  larger,  and  both  anastomose 
with  the  sympathetic  and  phrenic  nerves,  and  accompany 
the  pulmonary  vessels  and  bronchial  tubes,  to  supply  the 
lungs. 

(Esophageal  branches. — These  come  from  the  pneumogas- 
trie  above  and  below  the  root  of  the  lung;  but  it  is  below 
the  root  that  the  nerves,  on  either  side,  come  together, 
and^  surrounding  the  oesophagus,  constitute  the  cesophaged 
plexus.  The  left  vagus  goes  in  front,  while  the  right  passes 
behind  the  oesophagus. 

Qastric  bra/nches, — These  are  the  terminating  branches  of 
the  pneumogastric  upon  the  stomach.    They  form,  around 
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the  cardiac  orifice  of  the  stomachy  the  cardiac  plexus.  The 
right  vagus  goes  to  the  posterior  surface  of  the  stomachy 
communicating  with  the  solar,  renal,  splenic,  and  hepatic 
plexuses;  while  the  left  is  distributed  on  the  anterior 
surface,  and  lesser  curvature  of  the  stomach,  sending  some 
branches,  by  the  lesser  omentum,  to  the  liver  and  gall- 
bladder. 

It  is  evident,  then,  that  the  pneumogastric  is  a  com- 
pound nerve,  that  is,  that  it  combines  filaments  of  sensa- 
tion and  motion — that  it  connects  together  a  great  variety 
of  organs,  as  the  pharynx,  oesophagus,  larynx,  trachea, 
lungs,  heart,  and  stomach,  and  influences  an  equally  great 
variety  of  functions,  as  deglutition,  voice,  respiration,  cir- 
culation, and  digestion. 

The  oesophagus,  besides  the  pneumogastric  nerves,  if 
also  supplied  with  branches  from  the  thoracic  ganglia  of 
the  sympathetia 

SECTION  IV. 

ORGANS  OF  CIRCULATION  OF  TH|B  NBCE. 

The  organs  of  circulation  in  the  neck  comprise  its  blood- 
vessels, and  consist  of  the  arteries  and  veins. 

The  arteries  supplying  the  upper  part  of  the  neck  are, 
the  superior  thyroid^  fadaly  and  occipital — ^branches  of  the 
external  carotid.  The  vertebral^  the  thyroid  axis,  and  the 
cervicalis  posterior ,  supply  the  lower  part  of  the  neck,  and 
come  from  the  subclavian. 

The  external  carotid  has  been  stated  elsewhere,  to  arise 
from  the  common  carotid,  and  this  latter  to  arise  from  the 
arteria  innominata,  upon  the  right  side,  opposite  the  sterno- 
clavicular articulation,  and  upon  the  left,  from  the  arch  of 
the  aorta.  Both  common  carotids  now  ascend  the  neck 
nearly  in  a  vertical  direction^  having  in  front,  at  their  ori- 
gin, the  sterno-thyroid,  the  sterno-hyoid,  and  sterno-mastoid 
muscles ;  the  descendens  noni  nerve  along  the  middle  front, 
and  outside  the  sheath  of  the  vessels,  while  the  omo-hyoid- 
eus  crosses  in  front  about  their  middle.    On  the  inside  are 
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Been  the  larynx,  the  trachea,  ceaophagaB,  and  thyroid 
gland ;  on  the  outside,  the  internal  jugular  vein  in  the 
game  sheath  vith  the  artery;  behind,  these  Tessels  rest 
upon  the  transverse  processes  of  the  cervical  vertebra,  the 
longos  colli,  and  rectus  capitis  anticus  major  muscles,  the 
Fia.  153. 


inferior  thyroid  arteries,  and  the  inferior  laryngeal  and 
sympathetic  nerves.  The  common  carotids  ,are  also  cov- 
ered in  front  by  the  common  integuments,  platysma  my- 
oides,  and  superficial  fascia  of  the  neck. 

Fia.  153  repreMuti  tha  Aatarior  Neck,  ihowing  iti  Blood-rcMel,  ke-  ^ 
1  Aoterior  bellie)  of  the  digutric  muicle.  Q  3  Mjto-hjoideui.  4  Hjo-glM- 
■lu.  5  Sl;lo-gloaiui.  6  Styloid  proceM.  7  Bifurcation  of  ciumal  ctrotM 
Into  lotania]  maxilUrj  end  temporal.  6  Poilerior  auricular  branch  of  iht 
facia]  DerTfl  and  arteiy.  9  StjIo-pbirrnBCUi,  and  middle  conitriclor  of  tbe 
pharynx.  11  Mutoid  branch  of  eiternat  carotid.  19  Superior  Uiyroid  ar- 
terj.  13  Thjro-hjoid  membrane.  14  Thjro  hjoid  (ouscle.  IS  15  Slcmo- 
Ihjroid.  IB  ThjTOid  gland.  17  17  Omo-hjoid  mmcle.  18  18  Stemo  hjoid. 
19  Sterno-maatoid.  00  Upper  attacbmcDt  of  Die  slenio-maaloid.  22  Obliquui 
c^itiiiuperior.  33  Complexus  miMcle.  24  Splenius  capitii.  35  Leiflor 
Uguli  icapuls.    36  Scaienui  poaticu*.    ■  8ca1enu>  mediut.    i  Scaleoui  an- 
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Each  common  carotid  terminates  opposite  the  upper  bor- 
der of  the  thyroid  cartilage,  by  dividing  into  the  external 
and  i<iternal  carotids. 

From  this  point,  the  external  carotid  ascends  to  the  neck 
of  the  lower  jaw,  where  it  ends  in  the  temporal  and  inter* 
nal  maxillary  arteries.  In  this  coarse  it  is  crossed,  near  its 
origin,  by  the  lingual  nerve,  then  by  the  stylo-hyoid  and 
digastric  muscles ;  and,  still  higher,  it  is  imbedded  in  the 
parotid  gland,  and  crossed  by  the  facial  nerve.  The  pla- 
tysma,  superficial  fascia,  and  skin  form  the  superficial 
covering  in  front,  while  behind,  it  is  separated  from  the 
internal  carotid,  by  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  the  glosso-pharyngeal  nerve. 

The  external  carotid  gives  off  ten  branches,  which  have 
been  already  detailed  in  describing  those  of  the  head.  We 
shall,  therefore,  only  recapitulate  here  those  belonging  to 
the  neck. 

The  superior  thyroid^  arising  from  the  anterior  part  of 
the  external  carotid,  near  its  origin,  descends  beneath  the 
omo-hyoid  and  sterno-thyroid  muscles,  to  the  thyroid 
gland.    In  its  course  it  gives  off  the  following  branches : 

Superficial  branches  to  the  integuments  and  superficial 
muscles ;  hyoid,  to  the  lower  border  of  the  hyoid  bone  and 
its  muscles ;  superior  laryngeal^  which  goes  along  with  the 
superior  laryngeal  nerve,  through  the  thyro-hyoid  mem* 
brane,  and  is  distributed  to  the  mucous  membrane  and 
muscles  of  the  larynx;  inferior  laryngeal^  supplying  the 

tieus.  e  Common  carotid  artery,  d  d  Subclayian.  e  Brachial  plexus.  /  g 
Interna]  jugular  rein,  k  Inferior  constrictor.  {  (Esophagus,  j  Trapezius. 
k  Deltoid.  I  Pectoralis  major^its  claricular  portion,  m  Its  sternal  portioo. 
n  Subclarius  muscle,  o  Axillary  artery.  27  Facial  artery.  28  Its  submen- 
tal branch.    29  Hypoglossal  nerye.    30  Lingual  artery.    31  External  carotid. 

32  Posterior  auricular  artery.    33  Facial  nerre.    34  Glosso-pharyngeal  nerre. 

33  Occipital  artery.  36  Saperior  laryngeal  nerre.  37  Descendens  noni 
nerre.  38  Spinal  accessory  nerre.  39  Princeps  ceryicis  artery.  40  supn- 
scapular  artery.  41  Transyersalis  colli.  42  Thyroid  axis.  43  Inferior  thyroid 
artery.  44  Vertebral  artery.  45  Par  vagum  nerye.  46  Internal  mammary 
artery.  47  Phrenic  nerye.  48  Communicating  nenre.  49  Second,  third,  and 
fourth  ceryical  nerres.  50  Cerrical  plexus.  51  Ceryicaiit  asoendens  artery. 
52  Brachial  plexus. 
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crico-thyroid  membrane,  and  entering  into  the  interior 
of  the  thyroid  gland^  and  anastomosing  freely  with  the 
inferior  thyroid.  * 

The  /octoZ  artery y  called  also  the  labud^  or  eoctemail  maX" 
iUaryy  arises  also  from  the  front  of  the  external  carotid, 
opposite  the  os-hyoides,  and  ascends  to  the  lower  jaw 
behind,  and  in  the  substance  of  the  submaxillary  gland. 
Thence  it  proceeds  to  the  angle  of  the  mouth,  and  thence 
by  the  side  of  the  nose,  to  the  angle  of  the  eye,  where  it 
terminates  by  anastomosing  with  the  ophthalmic.  Its 
branches  supplying  any  portion  of  the  neck,  are  chiefly  the 
glandular^  distributed  to  the  submaxillary  and  lymphatic 
glands,  and  the  svbmentaly  which  leaves  the  facial  just  as 
it  is  mounting  over  the  lower  jaw,  and  proceeds  forward, 
eovered  by  this  bone,  passing  over  the  anterior  belly  of  the 
digastricus,  and  beneath  the  origin  of  the  mylo-hyoidens 
to  the  chin,  which,  with  the  adjacent  muscles,  it  supplies, 
and  ends  by  anastomosing  with  the  inferior  dental  and 
sublingual  branches. 

The  ocdpitcd  arises  opposite  the  facial,  from  the  posterior 
part  of  the  external  carotid,  and  ascends  backward  behind 
the  posterior  belly  of  the  digastric,  the  sterno-mastoid,  and 
trachelo-mastoid  muscles,  to  the  groove  at  the  root  of  the 
mastoid  portion  of  the  temporal  bone.  It  now  proceeds 
horizontally  backward,  between  the  splenius  and  complexus 
muscles,  to  the  mesial  line  of  the  atlas,  and  thence  ascends 
upon  the  occiput,  terminating  in  numerous  branches  which 
anastomose  with  its  fellow,  the  posterior  auricular,  and 
the  temporal  arteries.  Its  cervical  branches  supply  the 
superficial  and  deep  muscles  on  the  posterior  and  superior 
part  of  the  neck.  The  arteria  princeps  cervtds  is  the  name 
applied  to  the  deep  branch  which  descends  to  the  com- 
plexus  and  semi-spinalis  muscles,  and  anastomoses  with 
the  profunda  cervicts  of  the  subclavian,  thus  forming  the 
collateral  circulation  between  the  branches  of  the  external 
carotid  and  subclavian  arteries. 

The  subclavian  artery,  (Figs.  120, 153,)  on  the  right  side, 
arises  from  the  arteria  innominata^  opposite  the  sterno-cla- 
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Ticular  articulation ;  thence  it  proceeds  obliquely  outward 
to  the  inner  margin  of  the  scalenus  anticus  muscle,  con- 
stituting its  first  stage.  It  now  passes  between  the  scale- 
nus anticus  and  scalenus  medius,  forming  its  second  stage. 
After  emerging  from  these  muscles  it  proceeds  downward 
and  outward,  beneath  the  clavicle,  to  the  lower  margin  of 
the  first  rib,  forming  its  third  stage,  where  it  terminates 
as  subclavian,  and  becomes  axillary. 

The  right  subclavian  has  anterior  to  it,  in  its  first  stage, 
the  internal  jugular  and  subclavian  veins,  the  pneumo- 
gastric^  phrenic,  and  cardiac  nerves;  the  sterno-mastoid, 
Bterno-hyoid  and  sterno-thyroid  muscles.  Behind  are  the 
inferior  laryngeal  and  sympathetic  nerves,  the  vertebral 
vein,  and  some  cellular  tissue  and  lymphatic  glands.  In  its 
second  stage  it  lies  between  the  scaleni  muscles,  separated 
by  the  scalenus  anticus  from  the  subclavian  vein  and  phrenic 
nerve,  and  accompanied  by  the  brachial  plexus  of  nerves. 
In  the  third  stage  the  subclavian  vein,  the  subclavian  mus- 
cle, and  the  clavicle  are  in  front ;  the  brachial  plexus  and 
the  omo-hyoid  are  above  and  external,  and  behind  are  the 
scalenus  posticus  and  the  first  rib,  while  the  skin,  platysma, 
and  fascia  form  the  superficial  covering. 

The  l^  subdavian  differs  from  the  right  in  having  its 
origin  from  the  arch  of  the  aorta ;  in  being  longer ;  in  pur- 
suing nearly  a  vertical  course  to  the  scaleni  muscles ;  in 
having  the  pneumogastric  running  parallel  with  instead  of 
crossing  it ;  in  not  having  the  recurrent  passing  around  it ; 
in  having  the  vena  innominata,  left  carotid,  left  lung,  and 
pleura  in  front ;  and  in  having  the  thoracic  duct  and  lon- 
gus  colli  muscle  behind.  In  the  second  and  third  stages 
the  relations  of  the  subclavian  are  nearly  the  same  on  both 
sides. 

BRANCHES  OF  THE  SUBCLAVIAN  SUPPLYZNG  THE  NECK. 

The  vertebral  artery  is  the  largest  branch,  and  comes  off 
from  the  subclavian  at  its  upper  and  posterior  part.  It  then 
ascends  upon  the  vertebral  column  behind  the  inferior  thy- 
roid artery,  and  after  a  short  course  enters  the  foramen  ia 
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the  transverse  process  of  the  fifth  or  sixth,  and  sometimes 
o^  the  seventh  cervical  vertebra.  It  passes  upward  in  the 
bony  canal  formed  by  the  several  foramina  placed  one  above 
another  in  the  corresponding  transverse  processes,  as  high 
as  the  deniata  or  second  vertebra.  Here  it  bends  outward 
and  backward  to  the  foramen  in  the  transverse  process  of 
the  atlas,  and  then  makes  a  very  remarkable  curve  inward 
and  backward,  round  the  articulation  of  the  atlas,  entering 
the  foramen  magnum  through  the  dura  mater.  It  ascends 
upon  the  medulla  oblongata,  and  at  the  lower  margin  of 
the  pons,  it  unites  with  its  fellow  to  form  the  basilar 
artery.  • 

In  the  canal  the  vertebral  artery  sends  out  anterior,  pes* 
terior,  and  external  branches,  supplying  the  intertransver- 
fiales,  complexus,  splenius,  rectus  capitis  anticus  major,  and 
scaleni  muscles ;  while  its  internal  branches  go  into  the 
spinal  canal  and  supply  the  dura  mater,  and  spinal  marrow. 
In  its  transverse  bend,  between  the  atlas  an^  occiput,  it 
distributes  a  number  of  branches  to  the  posterior  recti  and 
oblique  muscles  of  the  head.  It  supplies  also  the  spinal 
nerves,  and  at  the  foramen  magnum  gives  off  the  anterior 
and  posterior  spinal  arteries  that  descend  the  cord  its  whole 
length.  The  remaining  branches  of  the  vertebral  and 
basilar  arteries,  are  given  in  the  account  of  the  brain. 

The  thyroid  axis  arises  from  the  subclavian  at  its  upper 
part  and  near  the  inner  edge  of  the  scalenus  anticus.  It  is 
a  short,  thick  trunk,  and  gives  off  four  principal  branches : 

The  inferior  thyroid^  the  superior  scapular  or  transvet' 
salis  humeriy  the  posterior  scapular  or  transversalis  ooUij 
and  the  cerviccdts  anterior  or  ascending  cervical. 

The  inferior  thyroid  ascends  behind  the  common  carotid 
to  the  thyroid  gland,  where  it  anastomoses  with  the  supe- 
rior thyroid,  supplying  in  its  course  the  trachea,  oesopha- 
gus, and  lower  part  of  the  larynx. 

The  superior  scapular  proceeds  behind  the  clavicle  ob- 
liquely outward  to  the  supra  scapular-notch,  over  whose 
ligament  it  passes  to  supply  the  supra-spinatus,  and  then 
goes  beneath  the  acromion  to  the  infra-spinatus  and  teres 
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minor.  In  its  course  it  crosses  the  scalenus  anticus,  the 
phrenic  nerve,  and  the  brachial  plexus.  This  vessel  not 
unfrequently  comes  from  the  subclavian. 

The  tranaversalia  coUi,  or  posterior  scapular  passes  trans- 
versely outward  over  the  scaleni  muscles,  and  through  the 
brachial  plexus  to  the  superior  posterior  angle  of  the  sca- 
pula, where  it  ends*  in  two  branches,  the  superficial  cervical^ 
supplying  the  trapezius,  splenius,  and  levator  scapulae  ^  and 
the  continued  trunk,  the  posterior  scapular^  which  descends 
along  the  base  of  the  scapula  to  supply  the  rhomboid  and 
other  muscles  arising  from  this  quarter.  It  anastomoses 
with  the  subscapular,  a  branch  of  the  axillary. 

The  cervtcalis  anterior  or  ascending  cervical  ascends  upon 
the  scalenus  anticus,  supplying  it,  the  longus  colli  and  the 
rectus  capitis  anticus  major^  and  sending  branches  to  th^ 
spinal  cord  and  its  membranes. 

Ihe  profunda  cervicis^  or  cervicalis  posterior,  arises  from 
the  upper  and  back  part  of  the  subclavian,  on  a  level  with 
and  outside  of  the  vertebral ;  it  ascends  outward  and  back- 
ward between  the  transverse  processes  of  the  sixth  and 
seventh  cervical  vertebrsB,  ascending  on  the  back  of  the  neck 
to  supply  the  complexus  and  other  deep  muscles,  and  anas- 
tomosing with  the  descending  branches  of  the  occipital. 
This  vessel  is  sometimes  a  branch  of  the  superior  intercostal. 

VEINS  OF  THE  KECK,   (Fig.  154.) 

The  veins  of  the  neck  belong  to  the  external  jugular, 
internal  jugular,  anterior  jugular^  and  subclavian  veins. 

The  external  jugular  begins  at  the  angle  of  the  lower  jaw 
by  the  junction  of  the  internal  maxillary  and  temporal 
veins ;  it  then  descends  the  neck,  crossing  the  sterno-mas- 
toideus,  covered  by  the  platysma  myoides  and  superficial 
cervical  fascia.  At  the  root  of  the  neck  it  penetrates  the 
deep  cervical  fascia  behind  the  attachment  of  the  sterno- 
mastoideiis,  and  terminates  in  the  subclavian  on  the  out- 
side of  the  internal  jugular.  Its  upper  portion  is  accom- 
panied by  the  auricularis  magnus  nerve,  one  of  the  ascend- 
ing filaments  of  the  cervical  plexus.    The  branches  which 
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«iter  into  the  external  juguUr,  besidea  the  temporal  and 
internal  maxillary,  are  the  occipital,  posterior  cervical 


ria.  154. 


cutaneous,  andthe  posterior  and 
Bupra  scapular  Toius,  the  last  of 
whichjoins  it  at  ite  termination. 
Thin  vein  communicates  vith 
the  internal  jugular,  generally 
at  its  upper  part,  and  in  its 
descent  with  the  auterior  jugu- 
lar. It  is,  however,  very  varifr 
hle,being8onietime8  double  and 
very  small.  It  returns  the 
blood  from  the  exterual  parts  of 
the  head,  integuments  and  su- 
perficial muscles  of  the  nect 

The  interned  Jugular  vein  i> 
the  great  channel  receiving  the 
blood  of  the  sinuses  already 
noticed  in  the  account  of  the  brain.  It  commences  at  the 
foramen  lacernm  posterins,  where  the  lateral  sinuses  ter- 
minate,  then  descends  the  neck  first  on  the  outside  of  and  a 
little  behind  the  internal  carotid,  then  on  the  outside  of  the 
common  carotid  artery  to  the  root  of  the  nect,  where  it 
joins  with  the  subclavian  to  form  the  vena  innominata  of 
each  side — at  its  superior  portion  the  ninth  and  eighth  pair 
of  nerves  are  on  its  inside,  and  the  styloid  process  with  itl 
muscles  are  in  front.  The  lingual  and  glosso-pbaryngeal 
nerves  are  between  this  vein  and  the  artery  a  little  lower 
down,  while  the  spinal  accessory  passes  behind  in  its  out- 
ward direction.  The  rest  of  the  course  of  this  vein  is 
enclosed  in  the  same  sheath  with  the  common  carotid 
artery  and  pneumogaatric  nerve,  receiving  in  its  descent 
the  facial,  lingual,  pharyngeal,  and  thyroid  veins,  and 
communicating  freely  with  the  external  jugular. 

Fi«.  154  rtprraenU  Uie  Veiu  of  the  Neck  ud  Hwd.  •  FronUl  TSfi. 
h  Nut)  Tein.  c  8upr»  orbit&I.  i  Angular  tbid.  t  Facial  veio.  /  Supeifr 
cial  Irmporal  Teini.  g  Middle  temporal,  t  Maaseleric  plexus  of  reiiu. 
1  Ocoipilal  iein«.  j  External  ju^Iar.  k  Ipternal  jugular.  I  Anterior  jiQU- 
Itr    m  Soapulat  reint.    it  SubelaiitD  Tcin.    a  V 


KBRTBS  Of  THE  RBCK.  S09 

The  anterior  jugular,  called  also  superficial  thyroid  vein^ 
begins  at  the  os-hyoides,  and  descends  along  the  anterior 
margin  of  the  sterno-mastoideus,  near  the  median  line  of 
the  neck,  covered  by  the  superficial  ceryical  fascia,  and  ter- 
minates below,  either  in  the  external  jugular  or  subclavian 
veins.  The  two  anterior  jugulars  often  connect  by  a  trans- 
verse branch  and  frequently  communicate  above  with  the 
facial,  internal,  and  external  jugular  veins.  They  also 
vary  much  in  size  and  return  the  blood  from  the  superficial 
parts  on  the  front  of  the  neck. 

The  sttbdai^ian  veins  are  continuations  of  the  axillary^ 
an^  are  situated  beneath  the  clavicle  and  subclavius  mus- 
de.  Passing  over  the  first  rib,  in  front  of  the  subclavian 
artery,  and  crossing  the  scalenus  anticus  muscle,  they  ter* 
minate  by  uniting  with  the  internal  jugular,  to  form  the 
right  and  left  vena  innominata,  which  also  unite  to  consti- 
tute the  superior  vena  cava.  The  subclavian  veins  receive 
the  tributary  streams  of  the  external  jugtdar  veinSj  the  ver^ 
tebral,  inferior  thtp'oidy  infhior  laryngeal^  internal  mammary, 
and  superior  tn^eroo^to^— though  these  latter  frequently 
empty  into  the  vena  innominata. 

SECTION  V. 

ORGANS  OF  INNERVATION,  OR  NERVES  OF  THE  NECK. 

These  are  the  par  vagum,  spinaV  accessory,  lingual,  fa* 
cdal,  cervical  plexus  and  phrenic  nerve,  brachial  plexus^ 
sympathetic  nerve  and  its  ganglia. 

The  par  vagum  (Fig.  152)  has  been  already  ftilly  d^ 
scribed  under  the  head  of  organs  of  deglutition  in  the  neck, 
which  see. 

The  spinal  accessory  nerve,  (Fig.  153,)  or  third  division  of 
the  eighth  pair,  called  the  superior  respiratory  nerve  of  Sir 
Charles  Bell,  arises  as  low  down  in  the  neck  as  the  fourth 
or  fifth  cervical  vertebra,  by  several  filaments  from  the  res- 
piratory tract,  between  the  anterior  and  posterior  spinal 
roots;  it  ascends  behind  the  ligamentum  denticulatum,  to 
the  base  of  the  cranium,  passes  through  the  foramen  mag** 
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nam,  and  joins  the  other  divisions  of  the  eighth  pair^ 
along  with  which,  and  enclosed  in  the  same  sheath,  it 
passes  through  the  foramen  lacerum  posticus,  and  thence 
to  the  muscles  on  the  side  of  the  neck. 

In  the  foramen  lacerum  it  is  connected  to  the  vagus  by 
one  or  more  filaments.  On  the  outside  of  the  foramen  it 
divides  itself  into  two  branches — internal  and  external.  The 
former  is  the  smaller  and  joins  the  pneumogastric,  while 
the  external  is  the  continuation  of  the  accessory  nerve, 
which  proceeds  outward,  behind  the  internal  jugular  vein, 
to  the  sterno-mastoid  muscle,  the  upper  third  of  which  it 
perforates  and  supplies  with  filaments,  anastomosing  with 
the  second,  third,  and  fourth  cervical  nerves,  and  finally 
being  distributed  upon  the  trapezius  as  low  down  as  the 
scapula. 

The  function  of  this  nerve  is  regarded  as  purely  motor, 
though  the  observations  of  Todd  and  Bowman  assign  sen- 
sation to  the  fibres  of  the  internal  branch.  This  nerve, 
along  with  the  pneumogastric,  hfts  been  compared  to  a  com* 
pound  or  spinal  nerve,  the  spinal  accessory  being  the  motor, 
while  the  vagus,  with  its  ganglia,  represents  the  sensory. 

Tlie  lingnaly  hypoglossal,  or  ninth  pair  of  nerves,  (Fig.  91.) 
This  nerve  is  the  motor  nerve  to  the  tongue,  as  well  as  to 
several  structures  at  the  superior  part  of  the  neck.  It 
arises  from  the  medulla  oblongata  between  the  corpus  pyr- 
amidale  and  corpus  olivare,  by  six  or  ten  filaments,  which, 
uniting  together,  pass  out  of  the  cranium  through  the  an- 
terior condyloid  foramen  of  the  occipital  bone.  It  then 
proceeds  forward,  between  the  internal  jugular  vein,  and 
internal  carotid  artery,  ascending  with  the  vein  as  low  as 
the  angle  of  the  jaw,  when  it  curves  across  the  occipital 
branch  of  the  external  carotid,  taking  the  course  of  the 
digastric  muscle  and  lingual  artery,  to  the  base  of  the 
tongue  above  the  os-hyoides;  here  it  passes  above  the 
mylo-hyoides,  crossing  the  hyo-glossus,  and  dividing  into 
filaments  which  supply  these  muscles,  the  genio-hyo-glos- 
BUS  and  the  lingualis,  and  continued  forward  through  the 
tongue  as  far  as  its  tip. 
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The  1:)raDche8  of  this  nerve  are,  first,  those  which  com- 
municate, on  the  outside  of  the  condyloid  foramen,  with, 
the  pneumogastric,  sympathetic,  spinal  accessory,  and  first 
and  second  cervical  nerves.  As  it  crosses  the  occipital 
artery  it  sends  off  the  descendens-noni^  which  descends 
in  front  of  and  outside  the  sheath  of  the  common  caro- 
tid artery,  to  the  middle  of  the  neck,  where  it  meets 
with  branches  from  the  second  and  third  cervical  nerves, 
forming  a  plexus  which  is  distributed  upon  the  sterno- 
hyoid, thyroid,  and  omo-hyoid  muscles.  About  the  os-hy- 
oides,  filaments  of  the  lingual  have  been  traced  to  the 
constrictors  of  the  pharynx,  stylo-pharyngeus,  and  thyro- 
hyoid muscles;  and  on  the  hyo-glossus,  communicating 
branches  form  a  plexus  with  the  gustatory  branch  of  the 
fifth  pair. 

The  facial  nerve  is  described  under  the  organs  of  expres- 
sion, to  which  the  reader  is  referred. 

The  cervical  plexus  (Fig.  153)  is  divided  into  the  anterior 
and  po8teri(yr  cervical  plexuses.  The  former  is  formed  by  the 
union  of  the  anterior  branches  of  the  four  superior  cervical 
nerves,  and  is  sitiiated  upon  the  side  of  the  neck,  between 
the  trapezius  and  sterno-mastoid  muscles,  corresponding  to 
the  second,  third,  and  fourth  vertebrai,  and  covered  by  the 
platysma  and  fascia.  This  plexus  rests  upon  the  origin  of 
the  splenius  and  levator  anguli  scapulae  muscles,  and  com- 
municates with  the  eighth  and  ninth  nerves,  and  the  su- 
perior cervical  ganglion  of  the  sympathetic.  Its  branches 
are  divided  into  ascending  and  descending^  and  these  again 
into  superficial  and  deep. 

The  superficial  consist  of— rSuperficialis  colli,  Auricu- 
laris  magnus,  and  Occipital. 

The  superfidalis  coUi  comes  from  the  second  and  third 
cervical  nerves,  winds  round  the  mastoid  muscle,  and  as- 
cends, along  with  the  external  jugular  vein,  to  the  angle 
of  the  jaw,  supplying  filaments  to  the  lower  part  of  the 
face,  and  to  the  integuments  of  the  lateral  and  anterior 
regions  of  the  neck,  and  connecting  with  the  cervico-facial. 
The  auricularis  magnus  comes  also  from  the  second 
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and  third  cervical  nerves^  is  larger  than  the  last,  and 
ascends  behind  the  mastoid  muscle,  to  the  parotid  gland, 
where  it  divides  into  a  superficial  branch,  supplying  the 
integument  over  the  parotid  gland  and  anterior  ear,  and  a 
deep  one  which  enters  ihe  lower  part  of  the  gland,  passes 
over  the  mastoid  process,  and  is  distributed  to  the  back  of 
the  ear,  and  side  and  back  of  the  scalp^  and  communicating 
with  the  facial  and  occipital  nerves. 

The  occipitaMs  minor  arises  from  the  second  cervical,  and 
proceeds  upward,  behind  the  mastoid  muscle,  to  supply  the 
skin  of  the  back  part  of  the  head,  and  the  occipital  part  of 
the  occipito-frontalis  muscle. 

The  descending  branches  of  the  cervical  plexus  are  divided 
into  superficial  and  deep.  The  former  consist  of  external, 
middle,  and  internal  branches,  which,  supply  the  integu- 
ments upon  the  sides  of  the  neck,  and  extend  down  upon 
the  pectoral  and  deltoid  muscles. 

The  deqf>  descending  branches  consist  of  the  muscular ,  the 
communiccUingy  and  the  phrenic. 

The  muscular  supply  the  trapezius,  levator  anguli  sca^ 
pulsB,  and  sterno-mastoid  muscles,  and  come  from  difierent 
parts  of  the  plexus. 

The  cammunicatinff  connect  with  the  sympathetic,  pneu- 
mo-gastric,  and  lingual  nerves  near  the  base  of  the  cranium, 
and  in  front  of  the  atlas. 

A  nerve  called  the  communioans  nonij  is  a  long,  delicate 
branch,  coming  from  the  second  and  third  cervical  nerves, 
which  descends  generally  in  front  of  the  sheath  of  the  cer- 
vical  vessels,  though  sometimes  on  the  outside  of  the  inters 
nal  jugular  vein,  and  occasionally  behind  it,  to  the  middle 
tendon  of  the  omo-hyoid,  where  it  unites  in  the  form  of  a 
loop,  with  the  descendens  noni. 

The  phrenic  is  a  very  important  nerve,  and  is  the  internal 
respiratory  of  Sir  Charles  Bell.  It  arises  from  the  third 
and  fourth  cervical  nerves,  with  additional  filaments  from 
the  fifth  and  sixth,  and  sometimes  from  the  seventh,  con- 
necting with  the  sympathetic  It  descends  in  front  of  the 
scalenus  anticus  muscle,  and  at  tiie  root  of  the  neck  com- 
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mnnicates  with  tlie  inferior  ceryical  ganglion^  and  fre- 
quently with  the  vagus  and  its  recurrent  branch ;  at  this 
point  it  enters  the  chest  between  the  subclayian  artery  and 
vein,  and  proceeds  downward  on  the  side  of  the  pericardium 
in  the  middle  mediastinum,  to  the  diaphragm,  to  which  it 
is  distributed,  sending  branches  on  the  right  side  to  the 
liver  and  vena  cava,  and  on  the  left  to  the  oesophagus  and 
stomach.  The  left  phrenic  is  longer  than  the  right  from 
the  direction  of  the  heart  to  the  left  side.  It  has  been  com- 
monly considered  to  be  a  purely  motor  nerve,  but  Laschka's 
recent  researches  sbow  that  it  contains  sensory  filaments 
also.  He  states  that  it  effects  a  double  interchange  between 
the  spinal  and  the  sympathetic  nerves.  It  commonly  arises 
only  from  the  fourth  cervical  nerve.  The  diaphragmatic 
branches  go  to  the  tendinous  centre,  the  inferior  cava,  the 
right  auricle,  and  the  liver. 

The  posterior  cervical  plexvs  is  formed  by  the  junction  of 
the  posterior  branches  of  the  first,  second  and  third  cervical 
nerves.  It  is  situated  beneath  the  complexus.  Its  branches 
are  called  musculo-cutaneous  and  occipitalis  major. 

The  rnvsculo  cutaneous  supplies  the  complexus  and  semi- 
spinalis  colli,  and  then  passes  through  the  trapezius  to 
become  cutaneous,  being  distributed  to  the  integuments  on 
the  back  of  the  neck  and  head. 

The  occipitalis  majai*  comes  from  the  second  cervical  nerve, 
takes  the  course  of  the  occipital  artery,  and  supplies  the 
muscles  on  the  back  part  of  the  neck  and  head.  The  pos- 
terior branches  of  the  lower  cervical  nerves  supply  the  mus- 
cles and  integuments  on  the  lower  and  back  part  of  the 
Beck  and  head. 

The  brachial  plexus  (Fig.  153)  is  situated  at  the  lower 
part  of  the  neck  in  the  posterior,  inferior,  lateral  triangle, 
above  the  clavicle,  and  between  the  mastoid  and  posterior 
belly  of  the  digastric  muscles.  It  is  formed  by  the  union 
of  the  four  inferior  cervical  and  first  dorsal  nerves:  the  fifth 
and  sixth  unite  into  one  trunk ;  the  eighth  cervical  and 
first  dorsal  also  unite  into  one  trunk  ;  the  seventh  cervical 
stands  alone  for  some  distance,  so  that  this  plexus  presents 
33 
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at  first  three  roots^  which  again  divide  and  nnite  in  a 
variety  of  ways  to  constitute  this  plexus.  Its  lower  part 
receives  the  name  of  axillary  plexus.  This  plexus  commnr 
nicates  with  the  cervical  by  means  of  a  filament  from  the 
fourth  cervical  nerve.  In  the  neck  it  passes  between  the 
scalenus  anticus  and  medius  muscles^  above  and  outside 
of  the  subclavian  artery,  under  the  clavicle  and  sub-cla- 
vian  muscle,  over  the  first  rib  to  the  axilla,  where  the 
branches  of  this  plexus  so  interlace  as  completely  to  sur- 
round the  axillary  artery  from  the  clavicle  to  the  head  of 
the  humerus. 

The  brachial  plexus  is  very  extensive,  and  sends  branches 
to  the  neck,  the  anterior  part  of  the  chest,  and  the  upper  ex- 
tremity. Only  those  going  to  the  neck  claim  our  attention 
in  this  place.  The  balance  of  this  plexus  will  be  consid- 
ered in  its  appropriate  relations  with  the  organs  of  the 
chest  and  superior  extremity. 

The  branches  supplying  the  neck  are  termed  swjpra  davfc- 
vJLoLT^  and  go  to  the  subclavian  muscle,  the  scaleni,  levator 
anguli  scapulsB,  and  rhomboid  muscles. 

The  ^xw^erior  thxyracic^  called  also  the  exterrud  respiratory 
nerve  of  Mr.  Bell,  arises  from  the  fourth,  fifth  and  sixth 
cervical  nerves,  passes  downward  and  outward,  behind  the 
brachial  plexus  and  vessels,  upon  the  scalenus  posticus, 
and  ultimately  terminates  in  the  great  serratus  muscle. 
This  is  a  very  long  nerve,  and  from  its  origin  so  near 
the  phrenic,  its  function,  according  to  Bell,  is  to  associate 
the  serratus  magnus  muscle  with  the  diaphragm  in  res^ 
piration. 

Sympathetic  nerve  of  the  neck, — ^The  sympathetic  nerve  is 
so  called  from  its  extensive  relation  with  all  the  various 
parts  of  the  body,  connecting  the  several  organs  and  vis- 
cera, and  uniting  the  whole  in  one  harmonious  action  or 
series  of  actions.  It  is  also  styled  ganglionic^  from  the 
number  of  ganglia  which  occur  upon  it.  By  Bichat  it 
was  named  the  nervous  system  of  organic  life — in  con- 
tradistinction to  the  cerebro-spinal  or  nervous  system  of 
anivMd  life.    Other  terms^  as  the  intercoetal,  splanchnic, 
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and  antomatic,  hare  all  been  applied 
to  it 

The    sympathetic    is  not  s  single 
nerve,  but  consists  of  two  cords  extend- 
ing from  the  base  of  the  cranium  to 
the  coccyx.    Each  of  these  cords  de- 
scends along  the  neck  anterior  to  the 
vertebrae,  behind  the  carotid    artery      _^ 
and  jugular  vein,  and  in  front  of  the  ,^3f 
rectus-capitis  and  longua  colli  muscles,   i^f 
In  the  chest  they  are  traced  along  the  "C^k 
sides  of  the  spine,  over  the  heads  of  j^^r^ 
the  several  ribs,  and  are  found  enter- 
ing the  abdomen  beneath  the  true  lig- 
amentum  arcuatum.    They  descend  on 
the  anterior  part  of  the  lumbar  ver- 
tebree,  between  the  psoas  muscles  and 
crura  of  the  diaphragm,  into  the  pel- 
vis ;  they  pass  along  the  anterior  sur- 
face of  the  sacrum  to  the  first  bone 
of  the   coccyx,  where  the   two   cords 
unite  in  a  small  ganglion,  called  coo- 
cygefd  or  ganglion  impar. 

Throughout  the  whole  course  of 
these  nerves  a  series  of  knots  or  ganglia 
are  observed,  named  according  to  their  situation,  cervical, 
dorsal,  lumbar,  and  sacral;  there  being  three  cervical, 
twelve  dorsal,  five  lumbar,  and  three  sacral. 

Pio.  155  repreaents  the  Sjmpathetic  Neire  it«  «ntjr«  length.  1  Superior 
eerrical  gsnglioo.  S  Ha  ucecdiDg  branch,  3  De«cending  braoch.  4  Exte^ 
db]  branchea  concecling  with  the  Gnt,  Hcond  and  IbJrd  cerTical  narrei.  5 
iDternsd  branches  connecting  with  the  eighth,  ninth  and  facial  nerve).  6  Su- 
perior cardiac  nerre.  T  Middle  cardiac  nerre.  8  laferior  cardiac  nerTB. 
coming  eucceaairelj  from  the  first,  second  and  third  cervical  ganglia.  9  First 
dorsal  ganglion.  10  Lait  dorsal  ganglion.  11  Spinal  nerves.  13  Great 
splanchnic  nerre.  13  Semilunar  glangia  forming  the  solar  plexus.  14  Lesser 
splanchnic  nerve,  going  to  the  renal  plexus.  15  Branches  from  the  lumbar 
ganglia.  16  Hypogastric  plexus.  17  Sacral  ganglia.  16  GangUoD  impar  or 
lut  ganglion  of  the  sjmpatbclie. 
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From  these  ganglia  an  immense  number  of  branches 
radiate  in  every  direction^  constituting  so  many  plexuses* 
The  plexuses  follow  the  coarse  of  the  several  arteries,  re» 
ceiying  the  names  of  the  respective  vessels  they  pnrsue,  as 
the  hepatic^  gastric,  splenic,  renal,  &c.  In  many  in- 
stances they  form  complete  nervous  sheaths  around  ths 
vessels. 

The  sympathetic  cords,  it  will  be  observed,  in  their  de- 
scent along  the  spinal  column,  connect  with  all  the  spinal 
nerves  by  one  or  two  filaments — with  the  cervical  gene- 
rally by  one,  and  with  the  dorsal,  lumbar,  and  sacral  by 
two.  At  their  superior  extremity  they  also  communicate 
with  all  the  cerebral  nerves  as  they  emerge  from  the  cra- 
nium, except  the  fourth  and  sixth  pair,  and  with  these  they 
unite  in  the  cavernous  sinus;  while  with  the  olfactory, 
optic,  and  auditory,  the  union  occurs  in  their  ultimate  ex- 
pansion. There  is  also  a  communication  of  the  sympathetic 
nerves  with  the  several  ganglia  of  the  head,  which  gan- 
glia are  regarded  as  the  same  with  the  rest  of  the  gan* 
glionic  system.  And  though  they  have  been  described 
along  with  the  several  organs  of  the  head,  yet  for  the  pur- 
pose of  having  a  connected  view  of  the  whole  we  introduce 
the  following  summary  and  figure  (166.) 

Six  sympathetic  ganglia  are  found  belonging  to  the 
head,  as  follows : 

The  ganglion  of  RibeSy  named  after  its  discoverer^  and 
situated  upon  the  anterior  communicating  artery.  This 
ganglion  is  the  point  of  junction  of  the  sympathetic  cords 
of  the  opposite  sides  of  the  body,  at  their  superior  part  It 
sends  filaments  to  the  carotid  plexus. 

The  lenticular y  ciliary  or  ophthalmic  ganglion^  is  situated 
within  the  orbit,  on  the  outside,  and  in  close  contact  with 
the  optic  nerve,  and  imbedded  in  a  quantity  of  fatty  mat- 
ter. It  is  a  small,  flattened  and  grayish  body,  sending  off 
the  ciliary  nerves  to  the  eye,  and,  according  to  Tiedemann, 
a  filament  along  with  the  arteria  centralis  retina).  It 
communicates'^ith  the  nasal  branch  of  the  ophthalmic, 
with  the  third  or  motor  oculi,  and  with  the  carotid  plexus 
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Fia.  156. 


by  a  long  fil- 
ament going 
backward  to 
the  cavern- 
ous sinus. 

The  sph^ 
fUhpalatine, 
or  ganglion  of 
Meckdy  is  sit- 
uated in  the 
spheno-maz- 
illary  fossa, 
in  a  quanti- 
ty of  fat  sur- 
rounded  by 

branches  of  the  internal  maxillary  artery,  and  presents 
a  reddish  triangular  appearance.  It  gives  off  three  sets  of 
branches  internal  or  nasal,  descending  or  palatine,  and  pos- 
terior or  Vidian — all  of  which  have  been  described  with  the 
roperior  maxillary  nerve,  under  the  head  of  active  organs 
of  mastication.  This  ganglion  of  Meckel,  by  means  of  its 
Vidian  nerve,  which  takes  a  most  circuitous  and  lengthy 
route,  as  already  described,  establishes  a  communication 
with  the  carotid  plexus,  and  through  this  latter  with  the 
superior  cervical  ganglion — with  the  glosso-pharyngeal  and 
pneumogastric,  by  its  tympanic  branch,  with  the  facial, 
superior,  and  inferior  maxillary  nerves^  and  with  the  sub- 
maxillary ganglion. 

The  svb-maanUary  ganglion  is  in  contact  with  the  sub- 

Fio.  156  represent!  the  Cranial  Ganglia  of  the  Sympathetic  Nerre.  a  Can- 
gUon  of  Ribes.  h  Filament  connecting  with  the  carotid  plexus  e.  d  Lentlcih 
lar  ganglion  e  Third  nenre  getting  a  filament  from  the  ganglion.  /  Nasal 
neire  also  getting  a  filament  from  the  ganglion,  g  A  aympathetie  filament 
going  to  carotid  plexus,  h  Sixth  nerre  in  caTemoos  sinus,  getting  two  filtf 
ments  from  carotid  plexus  i  Spheno-palatine  or  Meckel's  ganglion,  j 
Branches  connecting  with  superior  maxillary  nenre.  k  Palatine  or  descend- 
iDg  branches.  I  Spheno  palatine  or  nasal  branches,  m  Naso  palatine,  a 
branch  of  the  latter,  n  Vidian  or  pterygoid  nerre.  oifs  carotid  branch, 
ji  Petrosal  branch,  q  Facial  nerre.  r  Chord^tympani.  t  Gustatory  nerre. 
I    Submaxillary  ganglion,    u  Suparior  car? ical  ganglion  of  the  sympathetio* 
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maxillary  gland^  is  of  small  size,  and  communicates  with 
the  gustatory  and  lingual  nerves,  and  with  the  sympa- 
thetic filaments  of  the  facial  artery,  also,  through  the 
Vidian  nerve,  with  the  carotid  plexus  and  the  rest  of  the 
cranial  ganglia. 

The  (^io-ganglion  (or  ganglion  of  Arnold)  is  found, 
directly  helow  the  foramen  ovale,  on  the  inside  of  the  in- 
ferior maxillary  nerve,  upon  the  outside  of  the  Eustachian 
tube,  and  anterior  to  the  middle  meningeal  artery.  It  is 
a  small,  not  very  distinct,  and  reddish  body,  distributing 
filaments  to  the  tensor  palati  and  tensor  tympani  muscles, 
and  communicating,  by  its  branches,  with  both  the  motor 
and  sentient  portions  of  the  inferior  maxillary,  and  with 
the  facial  and  tympanic  branches  of  the  glosso-pharyn- 
geal. 

The  naao-pcHatine  or  ganglion  of  Cloquet, — The  existence 
of  this  body  as  a  proper  ganglion  has  been  doubted.  It  is 
very  small,  and  when  present,  found  in  the  foramen  inci- 
sivum,  distributing  branches  to  the  anterior  palate,  and 
communicating  with  the  ganglion  of  Meckel,  by  means  of 
the  internal  nasal  branch  passing  off  from  this  latter  gang- 
lion and  going  to  the  ganglion  of  Cloquet 

,Oanglion  of  Laumonier — (Fig.  157.)  —  This  ganglion, 
named  after  its  discoverer,  is  generally  seen  on  the  under 
surface  of  the  carotid  artery,  within  the  carotid  canal, 
though  sometimes  found  in  the  cavernous  sinus.  It  is 
small,  and  appears  to  be  an  expansion  of  the  petrosal  nerve 
before  joining  the  carotid  plexus,  and  is  also  called  the 
ganglion  carotioumy  or  oavemoattnL 

It  is  represented  as  a  flattened,  elongated  ganglion,  form- 
ing the  connecting  link  between  the  cranial  and  extra- 
cranial portions  of  the  sympathetic 

A  variety  of  opinions  are  entertained  as  to  the  origin 
of  the  sympathetic.  Some  say  it  arises  in  the  brain ; 
others,  along  the  course  of  the  spinal  marrow,  and  its 
coccygeal  extremity;  while  others,  more  recently,  place 
its  origin  in  the  lining  coat  of  the  arteries. 

Those  who  assert  its  origin  from  the  brain,  say  it  is 
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hj  the  tiQion  of  the 
Vidian  branch  of  the 
fifth  and  sixth  pair 
of  nervea,  whose  di- 
verse properties  com- 
ing together,  consti- 
tate,  as  it  were,  a 
tertinm  quid,  styled 
the  sympathetic. 
This  Tiew  is  ex- 
plained by  the  ac- 
companying figure, 
from  Lobsteia. 

The  latter  opinion, 
which  places  the  or- 
igtu  in  the  interior 
of  the  arteries,  re- 
gards the  lining  coat 
of  these  vessels  as 
essentially  nervous, 
and  makes  the  semi- 
lunar  ganglion,  in 
the  abdomen,  the 
great  centre  of  this 
system.      Whatever 

■  maybe  its  origin, there  is  strong  reason  for  believing,  with 
Bichat,  that  it  is  the  especial  nerve  or  system  of  nerves  for 
organic  life,  presiding  over  the  functions  of  involuntary 
motion,  as  digestion,  absorption,  circulation,  secretion — ia 
a  word,  all  the  functions  of  nutrition.     There  are  also 

Tta.  157  repreunto  th«  origin  of  the  9jinpathetie  N«m,  tgreeablj  to  Lol^ 
■tein.  a  ■  Ctratid  Arterj.  h  Ganglion  of  LaumoniBr.  t  From  thii  latter 
ganglion  three  branchei  are  lent  off  to  join  the  tixth  pair  of  nerre*.  i  The 
■ixth  nerra  u  para  tad  into  two  faaciculi.  *  Tbewperiorfaiciculai,  /  Th* 
inferior  fatciculut  parted,  bj  a  groore,  from  the  superior  i  and  It  is  the  infe- 
rior which  unitGi  with  the  three  branchei  from  the  ganglion,  g  PetroMi 
branch  of  Vidian  nerre  joining  the  ganglioD.  k  Twig  of  the  latter  branch. 
i  i  Filament!  proceeding  from  the  ganglioD  to  the  arterj.  J  A  branch  going 
behind  the  carotid  from  the  ganglion,  k  A  branch  going  from  tlie  ganglion  in 
front  of  carotid,  diriding  it.    I  m  Sympathetic  neire.. 
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reasons  for  believing  it  to  be  not  only  independent  of  tbe 
brain  and  spinal  marrow,  but  the  original  and  formative 
system  to  these  latter  portions  as  well  as  to  the  rest  of 
the  animal  body."*"  Well  authenticated  cases  are  recorded 
of  the  absence  of  the  brain^  in  o/cxpludous  fostuaea ;  and  still 
further,  of  the  whole  cerebro-spinal  system.  But  no  cases, 
we  believe^  are  recorded  of  the  sympathetic  system  being 
Vanting,  which  seems  fairly  to  show  independence,  as  well 
as  priority  of  existence* 

The  sympcUhetiCy  in  the  neck,  presents  three  ganglia, 
the  sv/perioT  cervical^  middle^  and  inferior  cervical^  (Fifr  165.) 

The  superior  cervical  ganglion  is  aitfwxted  upon  the  rec- 
tus capitis  anticus,  on  the  inside  of  the  eighth  and  ninth 
pair  of  nerves,  and  behind  the  internal  carotid  artery  and 
jugular  vein.  It  is  of  an  oval  shape,  and  reddish  color,  ex* 
tending  from  the  first  cervical  vertebra,  about  half  an  inch 
below  the  carotid  foramen,  to  the  third. 

Its  branches  are— ^t^pmor,  inferior^  interned,  extemd, 
and  anterior.  The  superior^  two  in  number,  ascend  in  the 
carotid  canal,  where  they  form  the  carotid  plexus.  Here  a 
junction  with  the  Vidian  branch  of  the  fifth  and  the  sixth 
occurs,  and  from  this  point  filaments  are  traced  into  the 
cavernous  sinus,  constituting  the  cavernous  plexus,  and 
from  thence  to  the  Casserian  ganglion — also  to  the  lentio- 
ular  ganglion,  while  others  are  found  accompanying  the 
ophthalmic  artery  and  its  branches. 

The  inferior  branch  forms  the  continued  trunk  of  the 
sympathetic,  which  connects  this  with  the  middle  or  lower 
cervical  ganglion. 

The  internal  branches  proceed  to  the  pharynx,  larynx, 
and  heart.  Those  of  the  pharynx  unite  with  the  glosso- 
pharyngeal and  par  vagum,  forming  the  pharyngeal  plexus. 
The  laryngeal  unite  with  the  branches  of  the  superior  la- 
ryngeal nerve,  while  the  cardiac  descend  the  neck,  behind 
the  sheath  of  the  common  carotid,  entering  the  chest,  along 

•See  appendix  to  Sir  Wilton  Philip  on  •'  ae\»U  and  (Mttme  diseases/'  by 
Jamee  H.  Miller,  M.  D.,  former  Professor  of  Anatomj  in  the  Washington 
Medical  College  of  Baltimora. 
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with  the  arteria  innominata  upon  the  right,  and  the  sub- 
clavian artery  upon  the  left  side,  to  the  great  cardiac 
plexus. 

The  eostemal  branches  unite  with  the  three  superior  cer- 
vical nerves,  and  with  the  lingual,  par  vagum,  and  glosso- 
pharyngeal. 

The  anterior  branches  are  called  by  Scarpa,  nervi  moUes, 
from  their  soft  texture.  They  are  of  a  gray  color,  very 
numerous,  and  accompany  the  external  carotid  and  ita 
branches,  forming  plexuses  around  each,  which  are  named 
according  to  the  artery  they  surround,  as  the  superior 
thyroid,  facial,  and  lingual  plexus. 

The  middle  cervical  ganglion  is  situated  upon  the  longus 
colli  muscle,  opposite  the  fifth  cervical  vertebra,  and  be- 
hind the  common  carotid  artery,  resting  upon  the  superior 
thyroid  artery.  It  is  smaller  than  the  superior,  of  irregu- 
lar form,  and  sometimes  wanting.  By  Haller  it  is  termed 
the  thyroid  ganglion.  It  sends  off  branches  which  ascend, 
descend,  pass  outward  and  inward,  and  communicate  with 
the  superior  and  inferior  cervical  ganglia,  with  the  vagus, 
and  fourth  and  fifth  cervical  nerves;  it  also  sends  down 
the  middle  or  great  cardiac  nerve  to  join  the  cardiac 
plexus. 

The  iikferioT  cervical  ganglion  is  situated  between  the 
neck  of  the  first  rib  and  the  transverse  process  of  the  last 
cervical  vertebra.  Instead  of  being  single,  it  sometimes 
consists  of  several  ganglia,  behind  and  on  either  side  of  the 
vertebral  artery.  It  also  radiates  branches  in  every  direc- 
tion. The  superior  conncQt  with  the  middle  cervical  gang- 
lion, and  a  considerable  number  ascend  along  with  the 
vertebral  artery,  forming  plexuses  around  it,  and  entering 
the  cranium  to  connect  with  the  carotid  plexus.  Its  external 
branches  unite  with  the  three  lower  cervical  and  first  dorsal 
nerves.  Its  inferior  go  before  and  behind  the  subclavian 
artery  to  unite  with  the  first  thoracic  ganglia,  and  from 
its  inferior y  the  inferior  cardiac  nerve  descends  to  the  cardiac 
plexus,  connecting  with  the  vagus  and  recurrent.  Fila- 
ments also  pass  from  the  inferior  cervical  ganglion  to  the 
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Thyroid  Gland. — ^This  gland  is  flituated  upon  the  sides  of 
the  larynx  and  upper  rings  of  the  trachea.  It  is  large,  and 
consists  of  two  portions  lying  laterally,  and  connected 
across  the  upper  part  of  the  trachea  by  a  middle  portion 
called  the  isthmus.  The  lateral  parts  are  termed  lobes. 
This  gland  is  of  a  reddish  brown  color,  deeper  in  the  child 
than  in  the  adult,  and  in  the  female  than  the  male.  Its 
consistence  is  soft.  « 

The  lobes  are  prominent  and  convex,  being  covered  by 
the  stemo-hyoid,  thyroid,  and  omo-hyoid  muscles,  plar 
tysma,  fascia,  and  skin,  lying  along  the  side  of  the  trachea 
and  larynx,  ascending  as  high  as  the  thyroid  cartilage, 
and  connected  occasionally  to  the  base  of  the  os-hyoides, 
by  a  slip  which  is  thought  to  be  muscular,  and  called  by 
Soemmering  levcUor^landtdcBy  though  its  muscular  char- 
acter is  doubted  by  others.  Upon  the  left  side,  the  lobe 
rests  upon  the  oesophagus,  both  right  and  left  lobes  cover 
the  carotid  artery,  inferior  thyroid  vessels,  and  recurrent 
nerve  on  either  side  of  the  neck. 

The  isthmvs  or  middle  lobe  is  sometimes  wanting;  at 
other  times,  instead  of  passing  in  front  of  the  trachea,  it 
goes  behind  it,  •  and  then  rests  upon  the  oesophagus.  In 
this  case,  should  there  be  enlargement,  not  only  embarrass- 
ment, but  considerable  danger  to  both  respiration  and 
deglutition  might  be  the  result 

The  thyroid  gland  consists  of  lobules,  which  are  again 
divisible  into  cells,  containing  a  yellow  serous  and  oily 
fluid,  according  to  some;  and  a  viscid,  transparent  secre- 
tion, according  to  others.  This  body  has  no  proper  capsule, 
unless  the  cellular  tissue  surrounding  it  be  regarded  as 
such.  It  has  no  excretory  duct,  and,  though  called  a 
gland,  can  have  no  claim  to  such  title  in  the  proper  sense 
of  the  term. 

It  is  largely  supplied  with  blood-vessels.  The  two  supe- 
rior  thyroid  arteries  from  the  external  carotid,  go  to  it  from 
above,  and  the  two  inferior  thyroid  from  the  subclavian 
below.  The  corresponding  veins  are  distinguished  for  their 
size  and  number. 
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The  nerves  come  from  the  sympathetic  and  pneumo* 
gastric 

The  lymphatics  pass  into  the  cervical  glands. 

The  thyroid,  in  the  infant,  descends  an  low  as  the  thy- 
mus gland.  It  not  nnfrequently  suffers  enlargement  con«* 
stituting  the  disease  called  goitre^  or  bronchocde. 

Its  function  is  yet  unsettled,  though  it  is  regarded  as  a 
diverticulum  to  the  cerebral  circulation. 

SECTION  VII. 
THE  LARYNX,  OR  ORGAN  OF  VOICE. 

The  larynx  is  situated  at  the  anterior  part  of  the  neck, 
between  the  tongue  and  trachea,  surmounting  the  respi- 
ratory tube,  and  thus  being  connected  with  the  organs  of 
respiration  below,  as  well  as  with  the  pharynx  or  that  of 
deglutition  above.  It  consists  of  cartilages,  ligaments,  mus- 
cles, vocal  chords,  a  lining  mucous  membrane  and  glands, 
with  blood-vessels,  and  nerves — thus  forming  a  great  vari- 
ety of  structures,  and  an  apparatus  both  curious  and  com- 
plicated. 

Cartilages, — The  cartilages  form  the  solid  framework,  and 
constitute  the  basis  of  the  larynx.    They  are  five  in  num- 
ber, the  thyroidy  cricoid,  two  arytenoidy  and  pi^,  u^^ 
epiglottis.    These,  united,  form  the  larynx, 
a  hollow  box  or  musical  case,  whose  cav- 
ity is  somewhat  quadrangular  and  larger 
above  than  below. 

The  thyroid  {Sv^^*  shield,  c^o^,  like)  is 
the  largest  of  the  cartilages,  and  occupies  the  anterior 
and  lateral  portions  of  the  larynx.  It  consists  of  two  sym- 
metrical parts  called  alcey  which  meet  in  front  along  the 
median  line,  in  an  acute  angle  forming  a  prominence, 
known  under  the  name  of  pomum  Adamu  Each  ala  pre- 
sents a  broad  quadrilateral  plate  which  looks  backward, 
and  on  its  posterior  margin,  at  the  superior  and  inferior 

Fio.  158  represents  the  Thyroid  Cartilage,    a  Superior  comu.    c  Inferior 
oomu.    h  Ala  of  left  side,    d  Entering  angle. 
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extremity  has  two  tubercles,  termed  the  superior  and  infe- 
rior comua.  Each  ala  has  an  oblique  line,  dividing  it  into 
two  unequal  parts,  and  giving  attachment  to  the  sterno- 
thyroid, thyro-hyoid,  and  inferior  constrictor  muscles  of 
the  pharynx.  The  superior  cornua  are  connected  by  liga- 
ments to  the  os-hyoides — ^the  inferior  are  articulated  with 
the  cricoid. 

The  thyroid  is  open  behind,  and  encloses  the  sides  of  the 
cricoid.  Its  posterior  surface,  behind  the  pomum,  is  concave 
and  has  attached  to  it  the  chordad-vocales,  and  epiglottic 
ligament 

The  cricoid^  (xp»o$,  ring,  etdo;,  like,)  as  its  name  implieSi 
is  annular  or  ring-like  in  its  form ;  it  is  situated  at  the 
lower  and  posterior  portion  of  the  larynx,  giving  that  pro- 
tection from  the  pressure  of  the  parts  behind,  which  the 
thyroid  does  from  that  of  the  atmosphere  in  front 

It  is  narrow  before,  and  broad  and  vertical  behind.    Its 
anterior  surface  is  convex,  and  has  the  crico-thyroid  mus- 
Fio  159.      cles  attached  to  it.    The  posterior  surface  pre- 
sents  a   depression   for    the    cruxHxrytenoidei 
postidy  and  along  its  middle,  a  vertical  ridge 
giving  attachment  to  some  fibres  of  the  oeso- 
phagus.   The  upper  margin  is  horizontal,  and 
has  two  convex,  smooth  surfaces,  for  articulation  with  the 
bases  of  the  arytenoid  cartilages.    The  lower  margin  is 
circular,  and  connected  to  the  first  ring  of  the  trachea. 
The  arytenoid  cartilages  (opvf aww,  a  pitcher)  occupy  a  ver- 
Fio.  160.      tical  position  upon  the  upper  and  posterior 
J  part  of  the  cricoid.    They  are  of  a  triangular 

fi  y?  shape,  and  are  two  in  number.  They  are  the 
smallest  in  size,  and  present  an  anterior  sur- 
face, which  is  convex  and  rough,  and  gives  attachment 
to  the  cJiordce-vocales ;  a  posterior  surface,  which  is  con- 
cave, for  the  reception  of  the  arytenoid  muscle ;  an  inter- 
nal surface,  which  is  flat,  smooth,  and  covered  by  mucous 
membrane,  where  the  two  arytenoids  approximate;  an 

Fig.  159  represents  the  Cricoid  Cartilage. 

Fig.  160  represents  the  two  Arytenoid  Cartilages. 
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vnfenor  surface,  which  is  also  smooth,  but  conTei,  constita- 
tiDg  the  hose,  and  articalating  with  the  cricoid ;  aod  an 
vipjpe^  exiremiti/,  or  apex,  which  is  surmounted  by  a  small 
movable  body,  called  the  appendix,  or  aymiculum  laryngia, 
vXso  styled  tvberctdwn  Santorini. 

The  ^gloUia~(titvfla*tii,  upon  the  tojiffue.) — This  cartilage 
is  situated  at  the  base  of  the  tougue,  aud  is  a  fibro-cartila- 
ginous  stractare.  It  occapies  nearly  a  vertical  position  at 
the  back  part  of  the  mouth.  Its  form  is  oral  Fm,  isi. 
sad  flattened,  having  its  edges  curved.  It  ia  of  a 
yellowiah  color,  pliable  and  elastic.  Its  surfaces  , 
are  anterior  and  posterior,  or  lingual  and  larynx  j 
geal.  Both  surfaces,  as  well  as  the  edges,  are  ^ 
covered  by  mucous  membrane,  which,  in  front, 
is  loose,  and  constitutes  a  fold  called  the  /re. 
mtm  eptghttidis.  On  the  laryngeal  surface  this 
membrane  is  strongly  attached,  and  presents 
the  orifices  of  mucous  ducts,  and  when  removed 
shows  the  cartilage  itself  to  be  perforated.  It 
differs  from  the  other  cartilages  in  never  being  found  ossi- 
fied. It  is  so  nicely  adapted  to  the  superior  opening  of  the 
larynx,  as  completely  to  close  the  glottis  in  deglutition,  and 
thereby  guard  against  the  introduction  of  foreign  bodies, 
and  conseq^uently  against  suffocation  in  the  act  of  respiration. 

Ligaments. — The  ligaments,  connecting  the  thyroid  car- 
tilage with  the  os-hyoides,  are  three  in  number — a  middle, 
the  (kyro-hyoid  menArane,  which  occupies  the  whole  space, 
extending  from  the  superior  edge  of  the  thyroid  cartilage, 
to  the  base  and  comua  of  the  os-hyoides ;  and  two  lateral, 
the  thyro-kyoid,  extending  from  the  superior  comua  of  the 
thyroid  cartilage,  to  the  extremities  of  the  comua  of  the 
os-hyoides.  The  middle  ligament  is  a  strong  fibrous  expan- 
sion, giving  passage  to  the  superior  laryngeal  nerve  and 
artery.  The  lateral  consist  of  round  cords  sometimes  con- 
taining cartilaginous  or  osseous  grains. 

Fia.  IGl  rapraientt  ■  tide  TJew  of  the  E^iglotlti  Cirtilige.  a  Front  of 
lingual  luiface.  h  Poderior  or  pharjnge^  iiufaM.  e  Upper  margin,  d 
Lower  margin  or  pedicle,    t  Lateral  portion. 
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The  ligaments  connecting  the  thyroid  to  the  cricoid  ar# 
also  three  in  number^  a  middle  and  two  laterai. 

The  middle  cruxhthyroid  is  a  strong,  yellow,  and  mem- 
branous ligament  attached  above  to  the  lower  edge  of  the 
thyroid,  and  below  into  the  upper  edge  of  the  cricoid  car- 
tilage. This  ligament  gives  passage  to  some  small  blood- 
vessels, and  is  interesting  from  being  the  place  of  selection 
for  the  operation  of  laryngotomy.  The  lateral  crioo  thyroid 
ligaments  consist  of  the  capsular  and  synovial  membranes^ 
forming  articulations  between  the  inferior  comua  of  the 
thyroid  cartilage  and  the  sides  of  the  cricoid. 

The  arytenoid  cartilages  have  two  sets  of  ligaments — the 
one  connecting  them  with  the  cricoid,  called  the  ct^^oo- 
arytenoid — the  other  with  the  thyroid,  termed  the  thyro* 
arytenoid  ligaments.  The  first  set  consists  of  two  capsular 
ligaments  and  synovial  membranes,  by  which  the  base  of 
the  arytenoid  cartilages  articulate  with  the  superior  mar- 
gin of  the  cricoid.  This  articulation  allows  a  great  free- 
dom of  motion. 

The  second  set  comprises  four  ligaments,  two  superior, 
and  two  inferior.  The  former  are  sometimes  called  false 
ligaments,  as  they  consist  of  little  else  than  folds  of  mucous 
membrane,  containing  some  delicate  fasciculi  of  elastic 
fibres,  which  extend  from  the  inner  angle  of  the  thyroid 
to  the  anterior  face  of  the  arytenoid. 

The  inferior  thyroarytenoid  ligaments  are  true  fibrous 
chords,  and  constitute  the  chordce  vocales.  They  extend 
from  the  inner  angle  of  the  thyroid,  horizontally  back- 
ward to  the  base  of  the  arytenoid  cartilage.  These  liga- 
ments are  strong,  and  consist  of  elastic  and  parallel  fibres 
which  are  associated  with  the  thyro-arytenoid  muscles,  and 
pursue  the  same  direction.  The  space  between  these  infe- 
rior ligaments  is  the  glottis  or  rima-glottidis. 

There  are  two  proper  ligaments  of  the  epiglottis,  the 
thyro-epiglottideus  and  the  hyo^piglottideus.  The  former 
extends  as  a  strong  chord  from  the  epiglottis  to  the  inner 
margin  of  the  thyroid  notch ;  the  latter  is  seen  as  a  thin 
elastic  membrane  situated  below  the  base  of  the  os-hyoides 
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and  the  front  of  the  epiglottis.  The  folds  of  mucooa  mem- 
brsne  coDnecting  the  epiglottis  to  the  baee  of  the  tongue^ 
have  also  been'  called  ligaments — they  are  three  in  num- 
ber. The  middle  one,  called  the  Jreaum  epigloUidis,  has  a 
few  elastic  fibres  and  some  cellular  tissue. 

Ma$de8  of  the  Larynx. — The  muscles  of  the  larynx  are 
nine  in  number,  eight  of  which  are  in  pairs. 

IHasectum. — Make  the  same  ia-  Pio.  169. 

cieioua  as  for  the  anterior  neck, 
and  remove  the  platyema,  fascia, 
and  sterno-hyoideuB,  and  sterno-  . 
thyroideus  muBclee.  We  thus  e 
pose  the  anterior  muscles  of  the 
larynx — which  are  the  thyro-hy- 
oideus  and  crico-thyroideus. 

The  thjro-kyoideus  (Fig,  162)  is 
a  broad,  flat  muscle,  and  looke  very  ^ 
much  like  a  continuation  of  the 
sterno-tTiyroideus.    It  arises  from 
the  oblique  line  on  the  ala  of  the 
thyroid  cartilage,  ascends.and  is  in-  *~ 
aerted  into  the  lower  margin  of  the 
coma  of  the  os-hyoidea  and  part 
of  its  base.    Its  function  is  to  raise 
the  larynx,  or  when  the  latter  is  "^ 
fixed  to  draw  down  the  os-hyoides. " 

The  crico-thyroideua  (Fig.  162) 
is  a  short  muscle,  lying  below  the  last  It  arises  from  the 
anterior  surface  of  the  cricoid  cartilage;  its  fibres  pass 
outward  and  upward,  to  be  inserted  into  the  inferior  mar- 
gin and  oornu  of  the  thyroid, 

Fundum. — To  bring  these  two  cartilages  towards  each 
other,  and  thus  shorten  the  vocal  case. 

On  the  lateral  and  posterior  portions  of  the  larynx  we 
have  the  (hyro-arj/tenoideus^jTioo-arytenoidevB  poslictis,  crtco- 
arylenoideus   lateralis,   aryteiioideus   obliqutts,   arytenoideui 

Fio.  163  Tepreianti  the  Muinles  in  front  of  the  L>i7ns.  ■  Slcroo  thf- 
(oldoui.    b  Ctico-thjroideut.    a  Tb^ro-hjoideus.    i  Aljlo-lijoideui. 
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iranaverau».    To  which  are  also  added  the  thynhepi^^otU- 
dem,  txrytetio-epigtottideus. 

The  thyro-aryieiwideua,   within   the   Tocal   case,   arise* 
near  the  angle  of  the  thyroid  cartilage  on  its  posterior  sur- 
face, and  proceeds  backward  and  ont- 
ward,  along  the  sides  of  the  rima  glot' 
tidis,  to  be  inaerixd  into  the  anterior 
and  outer  margin  of  the  arjienoid  car- 
tilage.    FuiuOoti. — To  bring  the  ary- 
tenoid  cartilages   forward,   and    thus 
relax  the  vocal  chords.     These  mnBcles 
are  regarded  as  the  moat  important  in 
the  production  of  voice.     They  are  con- 
cealed by  the  alse  of  the  thyroid  car- 
tilage, and  are  connected  with  and  run 
along  the  vocal  ligaments. 
Crico-arytmoicUw  posticus. — Dissection. — Open  the  pha- 
rynx by  a  vertical  incision  and  dissect  off  the  mncons 
membrane. 

Fi6,  164.  This  muscle  will  then  he  seen  to 

arise  from  the  posterior  surface  of  the 
cricoid  cartilage,  and  to  pass  obliquely 
upward  and  outward,  as  a  flat  and 
strong  muscle,  to  be  inserted  into  the 
posterior  and  outer  part  of  the  base 
of  the  arytenoid  cartilage. 

Function. — To  antagonize  the  pre- 
ceding muscle  by  drawing  backward 
the  arytenoid  cartilages  and  making 
tense  the  vocal  chords. 

The    crico-arytenoidevs    lateralis-— 
(Fig.  163)  arises  from  the  side  of  the  cricoid  at  its  upper 

Fib  ISSrepresenlatwooflhBMuiclMoftheLttrjnx.  aEpiglotKi.  iCri- 
eoid  eartilige.  e  Tbjroid  carUltgo.  d  prieo-arylenoideui  literalis  muicla. 
«  Thrro-MjMnciidou*. 

Fw  Ki  repreioDti  the  Muscle*  od  tbe  posterior  Larjni.  a  Epiglotli*.  * 
ThjroW  «artil»ge.  e  Cricoid  cBrtilttge.  d  CriM^*rjtoi»ideus- posticus,  t 
AtTtMoideui  moiTeniu.  /  Aijtonoidoui  obliquo*. 
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edge,  runs  obliquely  upward  and  backward,  and  is  in* 
€erted  into  the  base  of  the  arytenoid.  Function, — To  draw 
the  arytenoids  outward,  and  enlarge  the  rima  glottidis,  as 
in  inspiration.    This  is  a  dilator  muscle. 

Aryt&fundeua  obliqans  (Fig.  164J  arises  from  the  base  of 
one  arytenoid  cartilage,  and  is  inserted  into  the  apex  of 
the  other.  Its  fibres  are  small  and  sometimes  absent,  and 
it  is  described  by  some  anatomists  as  forming  a  part  of  the 
next  muscle. 

The  arytenoideus  transversns  (Fig.  164)  arises  from  the 
posterior  surface  of  the  one  arytenoid  cartilage,  and  runs 
transversely  to  b^  inserted  at  a  similar  point  on  the  other, 
and  filling  up  the  concavities  of  each.  This  is  a  single 
muscle. 

Function, — Both  these  latter  muscles  bring  the  aryte- 
noids together,  and  thus  close  the  glottis,  being  thereby 
constrictors  of  this  opening. 

The  thyro-^pighttideus  has  indistinct  fibres,  which  arise 
from  the  inner  angle  of  the  thyroid  cartilage,  and  are 
inserted  into  the  base  and  side  of  the  epiglottis. 

Function. — To  draw  down  the  epiglottis. 

Aryteno-epiglottideus. — The  fibres  of  this  muscle  are  also 
indistinct.  It  arises  from  the  superior  extremities  of  the 
arytenoid  cartilages,  and  passes  forward  and  upward  to  be 
inserted  into  the  sides  of  the  epiglottis.  Function, — The 
same  as  the  latter  muscle. 

An  infervoT  aryteno-epiglottidean  musde  is  spoken  of  by 
Mr.  Hilton,  as  arising  from  the  arytenoid  cartilage  above 
the  vocal  chords,  and  thence  proceeding  forward,  over  the 
sacculus  laryngis,  to  be  inserted  into  the  side  of  the  epiglot- 
tis. Its  use,  he  thinks,  is  to  diminish  the  cavity  of  this 
sac,  and  compress  the  adjacent  mucous  glands. 

The  conjoint  action  of  all  these  muscles  tends  harmoni- 
ously to  one  common  end — the  production  of  voice ;  and 
although,  to  a  considerable  extent,  they  are  voluntary, 
nevertheless  the  will  has  not  perfect  command  over  their 
separate  actions;  and,  says  Mr.  Harrison,  "those  fibres 
which  are  connected  with  the  epiglottis,  and  which  proba« 
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bly  minister  to  the  function  of  deglutition^  rather  than  to 
that  of  voice,  appear  wholly  from  under  the  influence  of 
the  will,  and  act  in  that  spasmodic  or  convulsive  motion 
by  which  the  food  is  hurried  over  the  glottis,  and  precipi- 
tated into  the  oesophagus/' 

MUCOUS  MEMBRANE  OF  THE  LARYNX  AND  GLANDS. 

The  mucous  membrane  of  the  larynx  is  a  continuation  of 
that  lining  the  mouth,  nose,  and  pharynx.  It  is  of  a  pink- 
ish color,  smooth  and  soft,  and  proceeds  from  the  base  of 
the  tongue  to  the  anterior  surface  of  the  epiglottis,  in  three 
folds,  the  middle  one  being  the  froenum.  From  this  it 
passes  round  upon  the  posterior  surface  of  the  epiglottis, 
where  it  adheres  pretty  strongly ;  from  this  it  is  reflected 
backward  to  the  arytenoid  cartilages,  constituting  the  ary- 
teno-€piglottic,  folds,  or,  according  to  some,  the  superior  or 
false  vocal  ligaments.  Here  it  becomes  continuous  with 
the  mucous  membrane  of  the  pharynx,  and  covers  the  pos- 
terior surface  of  the  larynx.  From  the  upper  ligaments  it 
descends  within  the  larynx,  to  the  inferior  or  true  chordaa 
vocales,  lining  the  intervening  space,  called  the  ventricle 
of  Morgagni,  and  also  an  offset  from  this  ventricle,  termed 
the  sacculus  laryngis.  It  adheres  to  both  these  cavities 
loosely.  Upon  the  inferior  vocal  chords  it  is  very  thin  and 
adheres  strongly,  is  traced  downward,  lining  every  de- 
pression and  eminence,  and  is  continuous  with  that  found 
in  the  trachea,  bronchial  tubes,  and  air-cells  of  the  lungs. 

This  membrane  is  perforated  by  a  multitude  of  foramina, 
the  orifices  of  mucous  ducts.  Sixty  or  seventy  are  said  to 
belong  to  the  sacculus  laryngis.  Its  epithelium  is  found  to 
be  of  the  columnar  form  and  ciliated.  The  cilise  direct 
the  secretion  upward,  and,  according  to  Henle,  are  found 
extending  higher  up  in  front  than  upon  the  sides  or  be- 
hind. In  front  they  reach  to  the  posterior  surface  of  the 
epiglottis,  and  upon  the  sides  as  high  as  the  superior 
ligaments,  beyond  which  the  epithelium  takes  the  lami- 
nated form  of  the  pharynx  and  mouth.  The  upper  portion 
of  this  membrane  has  great  sensibility. 
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The  glands  of  the  larynx  are  distinguished  into  the  ept- 
ghttio  and  arytenoid.  The  former  are  nothing  more  than 
a  mass  of  fatty  matter  situated  hetween  the  epiglottis  and 
thyro-hyoid  memhrane.  The  only  epiglottic  glands,  says 
Cruveilhier,  belonging  to  the  epiglottis  are  found  within 
its  substance,  which  is  perforated  with  innumerable  orifices 
for  their  reception.  All  of  these  ducts  open  upon  the  laryn- 
geal surface  and  furnish  a  considerable  quantity  of  mucus. 

The  arytenoid  glands  are  found  in  the  aryteno-epi glottic 
folds  of  mucous  membrane^  and  must  not  be  confounded 
with  some  little  cuneiform  cartilaginous  bodies  also  seen 
in  this  situation. 

Blood-vessek, — The  arteries  supplying  the  larynx  are 
four  in  number;  the  two  superior,  and  two  inferior  thyroid. 
The  former  come  from  the  external  carotid — the  latter 
from  the  subclavian.  The  veins  accompanying  the  arte- 
ries terminate  in  the  adjoining  venous  trunks. 

Nerves. — The  nerves  (Fig.  152)  supplying  the  larynx 
are  four  in  number,  and  all  come  from  the  pneumo-gastric 
or  par  vagunL  Two  are  above,  arise  near  the  base  of 
the  cranium,  and  are  called  the  superior  laryngeal.  The 
other  two  are  below,  arise  from  the  par  vagum  at  the  root 
of  the  neck,  and  are  called  the  inferior  laryngeal^  or  recur- 
rent nerves.  The  formei  chiefly  supply  the  mucous  mem- 
brane of  the  larynx,  and  are  mostly  nerves  of  sensation. 
The  latter  go  principally  to  the  muscles,  and  are  mostly 
nerves  of  motion.  For  a  more  minute  description  of  the 
blood-vessels  and  nerves  of  the  larynx^  see  the  circulation 
and  nerves  of  the  neck. 

Relations  of  the  Larynx. — The  relations  of  the  human 
larynx  are  three-fold,  physical,  mental  and  organic  The 
physical  are  those  which  the  larynx  has  with  atmospheric 
air  in  the  production  of  voice.  The  mental  are  those  con- 
nected with  the  cerebrum,  as  the  representative  and  instru- 
ment of  the  mind,  and  are  concerned  in  the  intellectual 
functions  of  language  and  oratory;  while  the  organic  refer 
more  particularly  to  the  relations  of  the  larynx  with  all 
the  other  organs  of  the  body.    By  means  of  the  pneumogas- 
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trie  nerve,  a  most  extensire  organic  connection,  as  already 
shown,  is  maintained  between  the  organ  of  voice  and  the 
functions  of  digestion,  respiration  and  circulation,  through 
the  agency  of  the  laryngeal,  pharyngeal,  cardiac,  pulmo- 
nary, oesophageal,  and  gastric  branches  of  this  pneumch 
gastric  nerve,  associated  with  the  great  sympathetic  of  the 
neck,  chest,  and  abdomen.  But  the  most  important  rela- 
tion of  the  larynx  to  the  dentist  is  that  which  it  has  with 
the  mouth. 

Here  the  anatomical  and  physiological  relationship  is 
most  close  and  important.  The  same  mucous  membrane 
extends  from  the  one  cavity  into  the  other — ^from  the 
mouth  into  the  larynx.  Blood-vessels  and  nerves,  from 
the  same  sources  also  associate  the  two  sets  of  organs,  and 
lesion  or  destruction  of  the  one,  not  only  cripples  and  de- 
stroys its  own  functions,  but  also  extends  in  greater  or  less 
degree  to  those  of  the  other.  For  example,  the  loss  of 
teeth,  a  cleft  palate,  swollen  tonsils,  hare-lip,  &c.,  illus- 
trate the  injury  inflicted  upon  the  voice  as  well  as  the 
speech,  in  the  subversion  of  the  natural  relations  of  the 
mouth  and  larynx,  by  this  structural  change  in  the  organs 
belonging  to  the  mouth. 

The  same  result  would  follow  should  the  larynx  be 
altered  from  its  natural  condition  by  change  in  any  of  its 
parts. 

Trachea — {t^x»t^  rough.) — The  trachea  (or  arteriaas- 
pera)  is  situated  upon  the  median  line  of  the  neck,  between 
the  larynx  above,  to  which  it  is  connected,  and  the  bron- 
chia below  into  which  it  divides.  It  commences  about  the 
fifth  cervical  vertebra  below  the  larynx,  and  descends  in 
front  of  the  oesophagus  and  vertebral  column,  into  the 
chest,  behind  the  arch  of  the  aorta,  and  in  front  of  the  third 
dorsal  vertebra,  where  it  terminates,  dividing  into  the  right 
and  left  bronchi,  which  go  to  the  lungs.  Its  length  and 
diameter  vary  according  to  age  and  sex,  but  the  average  in 
the  adult  is  about  five  inches  in  length,  and  from  three- 
quarters  to  one  inch  in  diameter. 

The  structure  of  the  trachea  consists  of  cartilage,  fibrous 
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and  elastic  tissue,  muoons  membrane  and  glands,  with 
muscular^fibres. 

The    cartilage,  Fio.  165. 

thin,  flexible,  read- 
ily compressed,  but 
very  elastic,  as- 
sumes the  form  of 
flattened  rings. — 
These  rings,  how- 
ever, are  not  com- 
plete, being  defi- 
cient in  their  poste- 
rior part,  and  form- 
ing only  about 
three-fourths  of  a 
circle.  They  resem- 
ble in  structure  that 
of  the  nose  and 
external  ear  more 
than  those  of  the  la- 
rynx. The  rings  run 
transversely,  being 
placed  one  above  the  other,  and  averaging  in  number  about 
eighteen.  Each  ring  is  convex  externally  and  concave 
internally,  enclosed  within  the  fibrous,  and  lined  by  the 
mucous  membrane.  These  cartilages  preserve  the  trachea 
as  a  permanently  open  tube  for  the  free  ingress  and  egress 
of  the  air.  Each  ring  is  about  two  lines  wide,  an  inch  and 
a  half  in  length,  and  a  line  in  depth ;  their  upper  and 
lower  edges  are  thin,  and  their  extremities  blunted.  Their 
size  is  irregular,  being  sometimes  larger  in  one  part  than 
another,  and  not  always  parallel.  The  lower  cartilages 
are  occasionally  bifid,  resembling  those  of  the  bronchi. 

The  fbrotis  tissue  is  regarded  as  the  fundamental  part, 

forming  the  continued  tube  of  the  trachea,   being  at- 

« 

Fio.  165  represents  the* Trachea  and  Bronchi.    1  Thyroid  cartilage.    8 
Cricoid  cartilage.    3  3  Trachea.    4  Left  bronchus.    5  Right  bronchus. 
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tached  above  to  the  larynx,  and  continued  below  into  the 
bronchi.  It  has  the  cartilaginous  portion  deposited  in  it, 
and  forms  a  sheath  for  each  particular  ring,  and  supplying 
the  deficiency  behind,  where  the  rings  cease.  This  tissue 
is  regarded  as  belonging  to  the  yellow  elastic,  and  restores 
the  trachea,  when  elongated,  to  its  natural  length. 

The  elastic  tissue  presents  the  form  of  longitudinal  bands, 
is  found  between  the  mucous  and  muscular  coats,  at  the 
posterior  portion  of  the  trachea,  and  descends  into  the 
bronchi.  The  mttscidar  fibres  are  attached  to  the  ends  of 
the  cartilaginous  rings  behind — ^fill  up  their  deficiency, 
are  about  half  a  line  in  thickness,  and  run  transversely 
They  are  exposed  by  dissecting  off  the  fibrous  coat,  when 
they  are  seen  to  be  thin  and  pale.  Their  function  is  to 
diminish  the  size  of  the  trachea,  and  assist  in  expelling 
the  mucus  during  expiration. 

The  mucous  membrane  extends  from  the  larynx,  lines  the 
trachea,  and  is  traced  downward  through  the  bronchial 
tubes  in  all  their  ramifications,  as  far  as  the  air-cells  of  the 
lungs.  This  membrane  is  thin,  delicate,  and  pale,  and 
presents  numerous  foramina,  the  orifices  of  mucous  glands. 
These  glands  are  found  most  abundantly  on  the  posterior 
surface  of  the  trachea,  situated  in  the  muscular  coat,  be- 
tween the  muscular  and  fibrous,  in  the  substance  of  the 
fibrous,  and  between  the  latter  and  the  mucous. 

They  mostly  present  the  form  of  small  ovoid  bodies,  but 
have  occasionally  attained  a  much,  larger  size. 

The  bloodr^essels  supplying  the  trachea  come  principally 
from  the  superior  and  inferior  thyroid  arteries.  The  veins 
are  superficial  and  deep,  and  enter  the  adjoining  veins. 
The  nerves  come  from  the  par  vagum. 
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CHAPTER  ni. 

ACTIVE  ORGANS  OF  THE  TRUNK. 

SECOND    DIVISION. 
ORGANS  OF  THE  ABDOMEN. 

The  active  organs  of  the  trunk  comprise,  in  the  physio- 
logical order,  most  of  the  organs  of  the  abdomen,  which  are 
divided  into  organs  of  digestion,  and  organs  of  absorption. 

GENERAL  OBSERYATIQNS  UPON  THE  ABDOMEN. 

The  abdomen  (abdo,  to  hide)  is  situated  between  the 
chest  and  pelvis,  and  is  the  largest  cavity  in  the  body.  It 
is  bounded,  anteriorly  and  laterally,  by  the  abdominal 
muscles  and  fascia — ^posteriorly  by  the  quadrati  lumborum, 
pso89  muscles,  crura  of  the  diaphragm,  and  lumbar  verte- 
brae— superiorly  by  the  diaphragm,  and  inferiorly  by  the 
pelvis. 

This  cavity  contains  a  variety  of  of  gans,  called  viscera, 
which,  for  the  purpose  of  localizing  them,  as  well  as  for 
the  convenience  of  description,  have  determined  anato- 
mists to  divide  the  abdomen  into  regions j  (Fig.  166.) 

By  drawing  two  transverse  lines  across  the  abdomen,  the 
one  superior  at  the  lower  margin  of  the  true  ribs,  the 
other  inferior  from  the  crista  of  the  ilium  on  the  one  side 
to  the  same  point  on  the  opposite — then  bisecting  these  at 
right  angles  by  two  vertical  lines,  one  upon  either  side,  and 
bringing  them  from  the  middle  of  Poupart's  ligament  to  the 
cartilage  of  the  eighth  rib,  then  taking  the  anterior  circum- 
ference of  the  abdomen,  we  have  marked  off  nine  regions. 

Three  of  these  occupy  the  middle  line,  and  three  are 
upon  either  side.  The  superior  median  region  is  called  the 
epigastricy  the  central,  the  vmbiUcalj  the  inferior  middle^ 
the  hypogastric  region.  Those  upon  the  sides  are  the  right 
and  l^hypochof^riac,  upon  each  side  of  the  epigastric; 
the  right  and  left  lumbar j  upon  each  side  of  the  umbilical ; 
and  the  right  and  left  iliac,  upon  each  side  of  the  hypo* 
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gastric  region.  Two  other  regions  are  spoken  of— the 
one  about  the  enBiform 
cartilage,  called  the  «cro- 
biciUua-cordia — and  the 
other  about  the  symphy- 
fiis  pubis,  called  the  re- 
giopvbis.  These  several 
regions  are  more  or  less 
arbitrary^,  and  the  dis- 
sector will  soon  find  that 
nature  does  not  confine 
herself  to  the  limits  here 
prescribed. 

The  epigaetric  region 
(tAi,  over,  yaattif,  stomach) 
contains  most  of  the  sto- 
mach, the  solar  plexus 
of  nerves,  the  pancreas, 
left  lobe  of  the  liver,  left 
extremity  of  the  right 
lobe,  and  is  traversed  in 

the  longitudinal  direction  by  the  aorta,  thoracic  duct,  and 

commencement  of  the  vena  azygos. 

The  wmii/tcai  region  surrounds  the  navel,  and  contains  the 

upper  portions  of  the  small  intestines,  mesentery,  and  arch 
■  of  the  colon,  covered  by  the  omentum  majus. 

The  hypogastric  (yno,  under,  Toarijp,  stomach,)  contains  the 

lower  portion  of  the  small  intestines,  the  termination  of 

the  aorta,  and  commencement  of  the  vena-cava  ascendens. 
The  hypochondriac,   (««<.,  under,  xorjpoc,  cartilage,)  right 

and  left,  are  on  either  side  of  the  epigastric  and  beneath 

Via.  IGG  r«preaent£  the  Region*  of  the  Abdomen.  1  1  A  line  drawn  fhnn 
the  cregl  at  the  ilium  on  the  one  tide,  to  the  *ame  point  on  the  opposite  side. 
S  3,  3  3  Lines  drawn  perpend iculsrlj  from  the  anlsrior  inferior  spinou*  pro- 
cetsei,  to  the  cartil*ge»  of  the  ribs.  4  4  A  line  parallel  to  1 1  and  passing 
■long  the  xiphoid,  and  most  prominent  costal  cartilages.  5  5  Right  and  left 
hypochondriac  regiona.  6  Epigastric  region.  7  Umbilical  region.  6  8  Right 
and  left  lumbar  regions.  9  Hypogastric  region.  10  10  Right  and  left  iliao 
region*.     II  Pubic  region. 
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the  cartilages.  The  right  contains  the  right  lobe  of  the 
liver,  portion  of  the  duodenum,  and  colon.  The  left  con- 
tains the  spleen,  the  left  extremity  of  the  stomach,  part  of 
the  left  extremity  of  the  liver,  and  left  end  of  the  pancreas. 

The  lumbar  regions,  upon  each  side  of  the  umbilical,  con- 
tain the  right  and  left  kidneys,  with  the  ascending  and 
descending  portions  of  the  colon. 

The  tZtoc  are  on  each  side  of  the  hypogastric ;  the  right 
contains  the  termination  of  the  ilium,  and  commencement 
of  the  colon,  or  caput-coli — the  left  has  the  termination 
of  the  colon,  called  the  sigmoid  flexure.  The  lower  portions 
of  the  iliac  regions  receive  the  names  also  of  inguinal  or 
sperTnaiic. 

SECTION   I. 
WALLS  OF  THE  ABDOMEN. 

The  anterior  and  lateral  walls  are  composed  chiefly  of 
muscles  and  fascia. 

Dissection. — Make  an  incision  from  the  symphysis  pubis, 
to  the  end  of  the  second  bone  of  the  sternum.  From  this 
latter  point,  carry  a  second  incision  obliquely  downward 
and  outward  towards  the  arm-pit,  and  onward  to  the  spine. 
A  third  incision,  commencing  on  the  second,  about  the 
middle  of  the  chest,  and  carried  downward  and  inward 
towards  the  spine  of  the  pubis,  will  be  in  the  direction  of 
the  fibres  of  the  superficial  or  external  oblique  muscle,  at  the 
upper  part  of  which  line  the  dissection  should  commence. 

The  muscles  are  five  pair — three  broad,  and  two  narrow. 
The  broad  are  the  external  oblique,  internal  oblique,  and 
transversalis ;  the  narrow  are  the  rectus  abdominis,  and 
pyramidalis. 

The  eoctemal  obliqtie  musde,  (obliquus  externus  abdominis 
descendens)  so  named  from  the  direction  of  its  fibres,  is  the 
most  superficial  of  all  the  abdominal  muscles,  and  the 
largest.  It  is  thin  and  broad,  and  arises,  by  fleshy  and 
tendinous  digitations,  from  the  eight  or  nine  inferior  ribs, 
at  their  lower  edges  and  anterior  surfaces,  near  the  car- 
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tilages.    The  five  Bnperior  beads  interlock  witli  the  ser- 
Fio.  167.  ratua    major 

anticus ;  the 
three  inferior 
■with  the  latis- 
aimus-dorsi, 
by  which  lat- 
ter it  is  a  lit- 
.  tleoTertapped. 
Nhe  fibres  of 
the  first  head 
blend  with, 
and  are  fre- 
quently cov- 
ered by  a  slip 
from  the  peo- 
toralis  major. 
At  the  supe- 
rior part  thifl 
muscle  ap- 
pears thia 
and  aponeu- 
rotic,  and  BO 

weak  as  to  be  not  unfrequently  removed,  without  great 
care  in  dissectioii.  It  descends  in  a  broad,  thin,  aponeuro- 
tic tendon,  which  meets  its  fellow  the  whole  extent  of  the 
linea  alba,  and  the  two  together  cover  the  whole  front 
surface  of  the  abdomen.  The  posterior  and  lateral  portions 
are  muscular.  It  is  inserted  into  the  Hnea  alba,  where  it 
joins  its  fellow,  into  the  ensiform  cartilage,  tendinous  and 

Fio.  16TreprMeDUlheiuperfiolBl  Miisclei  of  the  ulterior  wall*  of  t)i«  Abd»' 
man.  1  Pectoralii  major.  S  Dellaid.  3  LatiHimui  doni.  4  Serratut- 
majOF-anticui.  5  SubclaTius.  6  Pectoralis  minor.  7  Coraco-brachialii.  8 
Bleep*  flexor  cubiti.  9  Coracoid  praneM  of  icapula.  10  Serratui  major 
anticui,  after  remoriag  external  oblique.  11  Eilenal  intercotlal  muulo. 
13  External  oblique.  13  Iti  teodon.  U  Poupsrt's  ligament.  15  External 
■bdominal  ring.  16  Rectui'abdominii.  17  Pjramidali*.  18  Internal  ob- 
lique. 19  Common  lendoo  of  ialemal  oblique  and  transreraali*.  SO  Crural 
•rcb.    91  Faicia  lata.    23  Saphenous  opening. 
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fleshy  into  the  aoterior  half  of  the  crest  of  the  ilium  at  its 
outer  edge,  and  from  the  anterior  superior  spinous  process  of 
the  ilium  it  descends  id  the  form  of  a  cord  under  the  name 
ofFoupart'g  ligament,  {which  ligament  is  regarded  simply  aa 
a  folding  or  reflection  of  the  lower  margin  of  this  muscle,) 
to  the  spine  and  front  of  the  pubis,  and  thenco  &long  the 
pectineal  line  forming  Gtmbernat's  ligament. 

When  the  two  external  oblique  muscles  are  neatly  exposed 
the  following  points  are  noticed,  the  linea-alba,  umbilicus, 
Fi0.  168.  linese  semilunares,line8etransTer- 

BEB,  and  the  external  abdominal  or 
inguinal  ring.  The  linea  alba  ex- 
tends from  the  ensiform  cartilage, 
along  the  median  line  to  the  sym- 
physis pubis.  It  is  formed  by  the 
commoD  union  of  the  tendons  of 
the  oblique  and  transverse  mus- 
cles of  opposite  sides,  which  pre- 
sent the  formof  astrong  ligament- 
0U8  band,  whose  greatest  width 
and  thickness  is  at  the  umbilicus. 
The  umbilicus  is  situated  at  or  a 
little  below  the  centre  of  the  linea 
alba.  It  is  called  the  navel,  and 
in  the  fcetus  is  a  foramen  through 
which  pass  the  umbilical  vein,  art«ries,  and  uracbua. 
These  several  parts  in  the  adult  become  ligamentous  cords, 
being  no  longer  open  vessels,  which,  with  the  cellular  tis- 
sue that  surrounds  and  connects  them  together,  and  to  the 
tendinous  margin  of  the  foramen,  fill  up  this  opening.  The 
integument  mostly  containing  fat  in  the  adult,  presents  at 
the  umbilicus  a  depression.  Umbilical  hernia  occasionally 
occurs  at  this  place.     The  linece  eemilunaree  are  two  white 

Fie.  168  re  preunU  right  Inguinal  HernU.  •  Inferior  portion  ofaponearotle 
tendon  of  external  oblique,  t  Poupsrt'j  ligtmenL  e  ADterior  luperJor  ■piuoo* 
proMM.  d  Spine  of  pubis,  t  Eiternal  abdomina]  ring.  /  Upper  column  of 
the  ring,  g  Lower  column  of  Hie  ring,  k  Semilunar  fibre*  of  curred  ihape, 
and  deiigned  to  >lr«ngthen  the  ring,  i  Iliac  ponlon  of  faKia  lata,  j  PuUo 
portion,    k  Saphenlc  openipg.    1  Falciform  edge. 
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oyally-cnrved  lines  upon  each  side^  and  about  three  inchei 
distant  from  the  linea  alba^  formed  by  the  splitting  of  the 
tendon  of  the  internal  oblique,  where  it  proceeds  to  form  a 
sheath  for  the  rectus  muscle.  The  Knece  trafiaversce  are  three 
or  four  short  lines,  going  from  the  linea  alba  transversely 
across  the  rectus  muscle,  to  the  lineaa  semilunares ;  one  of 
these  lines  is  seen  at  the  umbilicus,  another  at  the  lower 
end  of  the  ensiform  cartilage,  a  third  between  these  two 
points,  and  sometimes  a  fourth  midway  the  navel  and  pubis. 

The  external  abdominal  ring  (Fig.  168)  is  situated  in  the 
lower  part  of  the  tendon  of  the  external  oblique,  superior 
and  external  to  the  spine  of  the  pubis  upon  each  side,  above 
Poupart's  ligament.  This  ring  (improperly  so  called)  is 
triangular  in  form,  having  its  base  toward  the  pubis,  and 
its  apex  external  and  superior.  The  sides  of  this  opening 
are  termed  columns  or  pillars,  superior  and  inferior.  The 
superior  column  is  broad,  and  its  fibres  go  to  the  sym- 
physis pubis,  and  decussate  with  those  of  its  fellow  in  front 
of  the  pubis  and  dorsum  of  the  penis.  The  inferior 
column,  called  also  the  pubic  end  of  Poupart's  ligament,  or 
third  insertion  of  the  external  oblique,  goes  to  the  spine  of 
the  pubis  and  about  an  inch  along  its  crest. 

This  ring  varies  as  to  size ;  it  is  larger  in  the  male  than 
the  female,  its  average  dimensions  being  from  an  inch,  to 
an  inch  and  a  half  in  the  longest  direction,  and  about  half 
an  inch  transversely.  This  opening  is  very  interesting 
from  the  fact  of  its  transmitting  in  the  male  the  spermatic 
cord  and  cremaster  muscle,  and  in  the  female  the  round 
ligament  of  the  uterus,  and  particularly  so  to  the  surgeon, 
from  being  the  seat  of  that  form  of  hernia  called  oUiqw 
inguinal. 

Function. — Tke  external  oblique  assists  in  expiration  by 
compressing  the  abdominal  viscera,  which  press  up  the 
diaphragm,  and  thus  diminish  the  thoracic  cavity.  It  also 
aids  in  evacuating  the  foeces  and  urine,  and  brings  the 
thorax  and  pelvis  toward  each  other. 

Internal  oblique — obliquus  internus  abdominis  ascendens. 
(Fig.  167.)    Dissection. — Remove  the  external  oblique  by  an 
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incision  along  the  ribs,  just  below  its  origin;  a  second  incis- 
ion is  to  be  made  from  the  anterior  superior  spinous  pro- 
cess transversely  through  the  aponeurotic  tendon  of  the 
external  oblique^  to  the  linea  alba^  extending  the  incision 
along  the  crest  of  the  ilium.  The  external  ring  and  pillars 
will  thus  be  left  entire  for  subsequent  examination.  Dis- 
sect from  behind  forward  and  in  the  course  of  the  fibres  of 
the  muscle. 

This  muscle  takes  one  of  its  names  from  the  most  of  its 
muscular  fibres  pursuing  an  upward  direction.  It  arises 
tendinous  from  the  fascia  lumborum,  tendinous  and  fleshy 
from  the  whole  of  the  crest  of  the  ilium,  an^  fleshy  from  the 
upper  half  of  Poupart's  ligament.  The  fibres  of  this  muscle 
do  not  all  ascend,  those  at  the  lower  part  pursue  rather  a 
transverse  and  downward  direction.  The  fleshy  portion  is 
continued  farther  forward  than  the  external  oblique,  and 
ends  in  a  flat  tendon,  which  at  the  outer  edge  of  the  rectus 
divides  into  two  layers,  one  of  which  unites  with  the  tendon 
of  the  external  oblique  to  go  in  front  of  the  rectus,  the  other 
joins  the  tendon  of  the  transversalis  and  passes  behind  the 
rectus,  thus  forming  a  complete  sheath  for  this  muscle. 
About  half  way  between  the  umbilicus  and  pubis,  the 
whole  of  these  tendons  pass  in  front  of  the  rectus,  leaving 
this  muscle  to  rest  upon  the  peritoneum.  The  internal 
oblique  is  inserted  tendinous  into  the  ensiform  cartilage, 
and  the  whole  length  of  the  linea  alba,  tendinous  into  the 
cartilages  of  the  seventh  and  eighth  ribs,  and  fleshy  into 
the  cartilages  of  the  four  inferior  ribs.  Function. — The 
same  as  external  oblique. 

IVansversdlis  abdominis. — Dissection. — Bemove  the  inter- 
nal oblique  by  incisions  from  the  ribs  above,  and  crest  of 
the  ilium  and  Foupart's  ligament  below.  » The  dissection 
should  begin  near  the  crest  of  the  ilium,  as  here  will  be 
seen  an  artery,  the  circumflexa  ilii,  and  some  cellular  tissue, 
showing  distinctly  the  line  of  separation  between  the  two 
muscles.  The  fibres  of  this  muscle  run  transversely.  ,  It 
arises  tendinous  from  the  fascia  lumborum,  from  the  inner 
margin  of  the  whole  crest  of  the  ilium,  fleshy  anteriorly 
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aod  tendinous  posteriorly,  irom  the  external  half  or  third 
Flo.  169.  J  of  Poupart'fl  ligament,  and  ten- 

dinoQB  and  fleshy  from  the  in- 
ner surfaces  of  the  cartilages 
of  the  six  or  seven  lower  ribe. 
These  fibres  all  end  in  a  tendon, 
which  near  tbelinea  semilunaris, 
unites  with  the  posterior  layer 
of  the  internal  oblique,  and  is 
inserted  into  the  ensiform  cartil* 
age,thewhole  length  of  tbelinea 
alba,  the  upper  margin  of  the 
pubis,  and  the  linea  innominata- 
This  tendon  passes  behind  the 
rectos,  except  about  midway  be- 
tween the  pubis  and  umbilicus 
where  the  whole  pass  in  front 
The  union  of  this  tendon  with 
that  of  the  internal  oblique  at 
the  crista  of  the  pubis,  receives 
the  name  of  the  conjoined  tendon  which  forms  the  floor  of 
the  external  ring.  FuTictum. — To  compress  the  Tiscera  and 
aid  in  expiration. 

The  rectus  abdominis  (Fig.  167)  is  exposed  by  a  longitu- 
dinal incision  through  the  tendons  of  the  broad  muscles, 
extending  from  the  ensiform  cartilage  to  the  pubis,  and 
turning  these  tendons  over  to  the  linea  semilunaria,  when 
both  the  recti  muscles  will  be  seen  lying  side  by  side,  along 
the  median  line.  They  are  long  and  straight,  thicker  be- 
low than  above,  and  arise  by  a  fiat  tendon  from  the  sape- 
rior  margin  of  the  pubis  between  the  symphysis  and  spine ; 
the  fibres  ascend  and  are  inserted  into  the  ensiform  carti- 
lage, and  cartilages  of  the  fifth,  sixth,  and  seventh  ribs. 
The  recti  are  about  three  inches  in  breadth,  and  present, 

Fie.  169  repreieDli  Iha  TraniTenalii  Muule.  ■  LtliMimut  doni.  t  So 
ratui  Dtjor  ■nUcu*.  c  ExMroal  oblique,  i  ExteniBl  intercoiU]*.  i  I>>1>^ 
nal  iatercoilali.  /  TmuTersalii  abdomiaii.  g  Fascia  lumbonim.  k  Sbcalli 
of  Ibe  reclui,  ill  poitarior  part,  i  Rectus  abdamioii  cut  00",  and  iti  iliratb. 
j  Rectal  abdominia  of  right  ilde.    It  Cniral  arch.    I  Gluteal  naxioiiu. 
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three  or  four  irregular  transverse  lines,  which  are  tendin- 
ous intersections  of  these  muscles,  and  called  linece  trans- 
versce.  Their  situations  correspond  to  the  umbilicus,  the 
ensiform  cartilage,  midway  these  two  latter  points,  and 
sometimes  below  the  navel.  These  lines  adhere  strongly 
to  the  tendons,  and  linea  alba  in  front,  and  are  not 
often  seen  on  the  back  of  these  muscles.  Function, — To 
bring  the  chest  and  pelvis  toward  each  other  and  compress 
the  bowels. 

Tlie  pyramidalis,  (Fig.  167,)  situated  at  the  lower  part  of 
the  abdomen,  is  a  short  muscle  and  arises  by  a  broad,  fleshy, 
and  tendinous  base,  from  the  superior  border  of  the  sym- 
physis, extending  to  the  spine  of  the  pubis,  having  the  rec- 
tus behind,  and  the  extci^nal  oblique  in  front.  Its  fibres 
ascend  in  a  tapering  manner,  and  are  inserted  into  the  linea 
alba,  half  way  between  the  pubis  and  umbilicus.  This  mus- 
cle is  placed  in  a  sheath  between  the  tendons  of  the  broad 
muscles,  and  is  not  unfrequently  absent  Function, — To  as- 
sist the  rectus,  and  make  tense  the  linea  alba. 

The  conjoint  action  of  all  these  muscles  is  to  lessen  the 
cavity  of  the  abdomen  and  compress  the  viscera,  and,  al- 
though they  are  voluntary  muscles,  and  also  aid  in  expi- 
ration, deffiecation,  vomiting,  and  parturition,  they  do  sopie- 
times  act  without  the  consciousness  of  the  individual,  and 
are  referred  to  by  Mr.  Harrison  as  strong  examples  of  the 
influence  of  the  excito-motory  nerves,  in  consequence  of 
their  sympathy  with  the  lungs,  larynx,  stomach,  bladder, 
and  uterus,  sympathies  which  cannot  be  traced  to  any 
direct  nervous  connection. 

Fascice  of  the  Anterior  and  Lateral  WaUs. — The  fascia 
superficialis  and  the  fascia  transversalis. 

The  superficial  fascia  is  sub-cutaneous,  and  continuous 
with  that  covering  the  chest.  It  consists  of  condensed  cel- 
lular structure,  and  is  variable  in  consistency  in  diflerent 
parts — ^being  weak,  and  cellular  in  some,  and  aponeurotic 
in  others.  It  is  traced  over  the  abdominal  muscles  below, 
to  Poupart's  ligament,  to  which  it  slightly  adheres — and 
thence  upon  the  thigh  for  a  short  distance — also  upon  the 
35 
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dorsum  of  the  penis,  forming  a  suspensory  ligament  It 
gives  covering  to  the  spermatic  cord,  which  descends  into 
the  scrotum,  and  is  continuous  with  the  fascia  of  the  per- 
ineum. This  fascia,  called  also  CampeT^s  fasda,  is  thin 
and  weak  ahove,  and  strong  and  dense  below,  where  it 
envelops  the  glands  and  a  quantity  of  adipose  matter, 
and  has  hence  received  the  additional  name  of  adipo-^land- 
vlar  structure.  About  an  inch  below  Poupart's  ligament 
it  becomes  closely  connected  with  the  fascia  lata,  in  conse- 
quence of  which  adhesion,  femoral  hernia  is  disposed  to' 
take  the  upward  direction.  In  some  of  the  lower  animals 
this  fascia  is  well  developed — ^presents  a  yellowish  aspect, 
and  is  very  strong  and  elastic,  by  which  arrangement  it 
is  well  adapted  to  protect  and  support  the  abdominal 
viscera. 

The  fascia  transversailia  is  situated  beneath  the  trans- 
verse muscle,  and  rests  upon  the  peritoneum.  It  is  of  va- 
rying strength  and  consistency  at  different  points,  being 
cellular  in  some,  and  decidedly  aponeurotic  in  others.  It 
is  generally  a  thin  tendinous  membrane,  distinctly  fibrous 
and  strong  in  each  inguinal  region,  and  closely  adhering 
to  the  transverse  muscle.  It  is  attached  to  the  inner  mar- 
gin of  Poupart's  ligament  its  whole  length,  to  the-crista 
of  the  pubes  behind  the  common  tendon  of  the  internal 
oblique  and  transverse  muscles,  to  the  external  margin  of 
the  rectus,  thence  lining  the  transverse  muscle,  and  the 
whole  of  the  abdomen  as  high  as  the  thorax. 

The  lower  portion  of  this  fascia  is  extremely  interesting 
from  its  connection  with  inguinal  hernia.  As  already 
stated,  it  is  here  very  strong  and  aponeurotic,  and  closely 
attached  to  the  whole  of  Poupart's  ligament.  Dissection, 
however,  shows  that  it  does  not  stop  at  this  ligament,  but 
that  a  portion  can  be  traced  beneath  the  crural  arch,  in 
front  of  the  femoral  vessels,  called  their  anterior  sheath; 
and  backward,  as  continuous  with  the  fascia  iliaca,  a  strong 
membrane  covering  the  iliacus  and  psoas  muscles.  Where 
these  two  fascisa  meet  and  are  united  to  Poupart's  ligsr 
ment,  there  is  seen  a  white,  dense  line,  extending,  in  some- 
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wbat  of  a  curve,  from  the  femoral  artery  to  the  crest  of 
the  ilinm,  enclosing  the  internal 
circumflex  artery  and  veins  At 
this  common  point  of  anion  be- 
tween these  three  several  struc 
tures,  protrusion  of  any  of  the 
viscera  beneath  the  crural  arch, 
from  the  femoral  artery  outward, 
is  effectually  guarded  against 
■  both  by  the  great  strength  of  this 
union,  and  the  firm  support  it  I 
gives  to  all  the  organs  pressing 
upon  this  point 

From  an  inch  and  a  half  to 
two  inches  from  the  spine  of  the 
pubis,  and  about  a  half  or  three- 
quarters  of  an  inch  above  Poupart  s  ligament,  there  is  as 
opening  in  this  fascia,  called  the  mtemal  abdominal  nng. 
It  is  found  about  midway  between  the  symphysis  of  the  pubis 
and  spine  of  the  ilium.  Through  this  opening  the  spermatic 
cord,  or  round  ligament,  passes  out  of  the  abdomen.  The 
opening  is  not  distinct,  as  the  cord,  in  passing  through  the 
fascia  transversalis,  pushes  before  it  a  reflection  from  this 
fascia,  which,  from  its  shape,  is  called  the  w/undibvU/orm, 
or  fascia  propria.  From  this  internal  ring  or  opening,  to 
the  external  ring  in  the  tendon  of  the  external  oblique 
muscle,  there  is  a  canal  called  the  oblique  inguinal  canal — a 
distance  of  about  eighteen  lines,  along  which  the  oblique 
inguinal  hernia  descends. 

This  canal  is  bounded,  in  front,  by  the  common  integu- 
ments, superficial  fascia,  and  tendon  of  the  external  ob- 
lique— behind,  by  the  fascia  transversalis,  the  conjoined 
tendons,   and  triangular  ligament — below,   by  Poupart's 

Tin.  170  reprsMDlt  the  TrBD>Teri»)is  Faacia,  and  inlenial  ring.  •  iDtenil 
gblirgue.  b  Part.of  trsDiTenalii.  i:  Arched  border  of  tlMM  two  mmelei  form- 
ing  Ihe  uppar  boundtrj  of  the  inguinkl  canil.  d  Foupart'i  ligtmepL  *  TmcI^ 
traDSTenalii.  /Conjoiped  Undob  of  iDterotl  obliqae  ^nd  traniTcnalU)  letlen 
1  /  form  the  poiterior  bouodar;  of  the  canal,  g  laternal  abdombal  riog.  h 
E(l«nial  ring,  the  dotted  line*  ihow  the  oonna  of  tha  cord. 
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and  Gimbernaot's  ligaments — and  above,  by  the  6eshy  mar- 
gin of  the  transverse  muscle. 


mjOOD-VESSBlX  OF  THE  AKTERIOB  AKD  LATERAL  ytA.U£. 
The  arteries  arc  external  and  internal.    The  former  arise 
fi'om  the  femoral  artery,  ascend  over  Poupart's  ligament, 
y,r..  ]7i.  ""d  consist  of  the  ex- 

ternal or  superficial 
circumilexa  ilii,  ex- 
ternal epigastric,  and 
external  piidic,  pn>- 
^.  ceeding  between  the 
'  skin  and  anperficial 
fascia,  to  be  distrib- 
1  uted  about  the  spinous 
|„  process  of  the  ilium, 
'  the  umhilicns,  and  pu- 
bis. The  internal  or 
deep  arteries  hare  tJie 
same  name,  the  prin- 
cipal of  which  are  tie 
circumflexa  ilii  proper, 
and  internal  epigastric, 
both  of  which  come 
from  the  external  iliac 
jnst  as  the  latter  is  passing  under  Poupart's  ligament. 
The  latter  ascends  on  the  pubic  side  of  the  internal  ring, 
between  the  fascia  transTcrsalis  and  peritoneum,  to  the 
rectu.'i  muscle,  upon  which  it  ramifies  and  ascends  to  anas- 
tomose -with  the  internal  mammary,  which  descends  from 

Fio.  ni  represeiUa  an  iplcnal  Tiew  of  the  Anterior  AUamintl  Will, 
wilb  ib  Blood-vMieli.  1  1  LiD«B  a[b>.  2  9  Linei  Mtnilunarii.  3  3  hiatx 
transTer^e.  4  Lower  border  ot  sheath  ot  rectug.  5  G  Rectus  abdominis. 
7  Internal  mammar)'  artery.  6  Mmcttlo- phrenic  braDcb.  9  9  Diaphngin' 
11  SeclJoD  of  the  three  abdomJDftl  muscles.  19  Section  of  external  and  inlei* 
nal  oblique.  13  External  iliac  arterj.  14  Circumflexa  ilii  arterj.  IS  Ex- 
ternal iliac  Tein.  16  Crural  rin|;.  17  Gimberoat's  ligaraeat.  19  30  Arcb 
formed  b;  the  lower  border  of  internal  obtictue,  and  traosrenalii  miiicle-  ^ 
Conjoined  tendoD  of  ioleraal  oblique  and  transrenalli. 
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the  8ul)clsvian  to  supply  tlie  anterior  abdominal  wftlla, 
Each  artery  has  one  or  two  accompanying  veins  which 
open  into  the  femoral,  eaphena,  iliac,  and  Bubclayian  TeioE> 

The  nerves  come  principally  from  the  lumbar  plexus. 

The  posterior  vjoMs  of  the  abdomen  include  muscles,  fas- 
cia, blood-vesBels,  nerves,  and  lumbar  vertebree. 

The  muscles  are  quadratus  lumborum,  psoas  magnus, 
psoas  parvus,  iliacus  internus. 

The  quadratKB  lumborum,  situated  between  the  last  rib 
and  the  ilium,  and  composing  a  great  part  of  the  poste- 
rior abdominal  wall,  is  Fio,  179, 
enclosed  in  a  strong 
sheath,  formed   of  the 
middle    and     anterior 
layers  of  the  tendon  of 
the   transverse  muscle. 
By  removing  the  ante- 
rior layer  of  this  sheath 
with  the  colon  and  kid- 
ney, the  muscle  is 
posed.     It  presents   an  f 
oblong  form,  and  artaes  | 
tendinous    and    flci 
from  the  posterior  crest 
of  the  ilium   and  ilio 
lumbar   ligament,  and 
ascends   to  be   inserted 
into  the  transverse  pro- 
cesses of  the  last  dorsal 
and  four  upper  lumbar  i 
vertebrffi  by  tendinous 
slips,  and  into  the  ver- 
tebral half  of  the  last    \l 
tib.     Functioti. — To  aid  ia  expiration,  by  drawing  down 
the  last  rib,  and  flexing  the  spine  to  one  side. 

Fio.  173  repTdenti  Muscles  of  the  posterior  wall  of  Abdomen,  a  Quadratui 
lumbsrum.  b  Iliftcus  iaternui.  e  Psoat-magnus.  d  Fioaa  parvus.  <  Obtu- 
rator eitcroui. 
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The  psoaa  magnm — hio,  the  loins,  (^^S*  ^'72,)  is  round, 
long,  thick,  fleshy  above,  and  arises  by  two  planes,  the 
first  fleshy  from  the  sides  of  the  bodies  of  the  lumbar  and 
last  one  or  two  dorsal  vertebrsB,  the  second  from  the  trans- 
verse processes  of  all  the  lumbar  vertebrae ;  the  two  sets 
unite  to  form  an  oblong  muscle,  which  descends  along  the 
lateral  margin  of  the  brim  of  the  pelvis,  beneath  Poupart's 
ligament,  and  about  its  centre,  and  is  inserted  by  a  tendon 
common  to  it  and  the  iliacus  internus,  into  the  trochanter 
minor,  and  fleshy  for  about  an  inch  below  into  the  lines 
aspera.  A  bursa  is  found  between  this  tendon  and  the 
trochanter,  and  also  between  it  and  the  pubis  as  it  passes 
over.  Function, — To  flex  the  thigh  on  the  pelvis,  or  the 
body  on  the  thigh.    It  can  also  rotate  the  thigh  outward 

The  psoas  parvtts  (Fig.  1T2)  has  a  short  belly  and  along 
tendon.  It  arises  fleshy  from  the  sides  of  the  bodies  of 
the  last  dorsal  and  first  lumbar  vertebrae,  and  from  the 
intervertebral  ligament.  Its  tendon  begins  about  the  fourth 
lumbar  vertebra,  and  passes  down  to  be  inserted  into  the 
linea  innominata,  and  by  a  broad  aponeurotic  expansion  into 
the  fascia  iliaca.  This  muscle  is  situated  at  the  anterior  and 
internal  edge  of  the  psoas  magnus,  and  is  often  wanting. 
Functixm, — ^To  flex  the  body  or  raise  the  pelvis,  and  draw 
up  the  sheath  of  the  femoral  vessels,  which,  it  is  thought, 
in  sudden  flexion  will  lessen  the  liability  to  injury  of  these 
vessels. 

The  iliacus  intemtts  (Fig.  172)  is  situated  on  the  outside  of 
the  psoas  magnus,  and  fills  up  the  venter  of  the  ilium.  It 
arises  fleshy  from  the  last  lumbar  vertebra  by  its  transverse 
process,  from  the  ilio-lumbar  ligament,  inner  margin  of  the 
crista  ilii,  venter  of  the  ilium,  and  intervening  notch  be- 
tween the  two  anterior  spinous  processes  of  the  ilium — also 
from  the  capsule  of  the  hip  joint.  It  unites  with  the  tendon 
of  the  psoas  magnus,  and  is  inserted  along  with  it  into  the 
trochanter  minor.  A  large  bursa  is  found  between  this 
common  tendon  and  the  capsule  of  the  hip  joint,  which 
occasionally  communicates  with  the  cavity  of  the  joint 

Function. — The  same  as  the  psoas  magnus. 
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vascul  of  thb  pobteriob  wall. 

Fascia  Utaca. — This  fascia^  called  also  lumbo-iliac  apon- 
enrosisy  occupies  the  iliac  region^  and  may  be  traced  as  a 
strong  membrane  covering  the  iliacns  and  psoaa  muscles, 
connected  with  Poupart's  ligament  from  the  anterior  supe- 
rior process  of  the  ilium  as  far  as  the  external  iliac  artery, 
where  it  passes  beneath  this  vessel  upon  the  thigh,  form- 
ing the  posterior  sheath  of  the  femoral  vessels,  and  being 
continuous  with  the  pectineal  portion  of  the  fascia  lata. 
Along  Poupart's  ligament  it  is  also  connected  with,  and 
continued  into  the  fascia  transversalis.  The  fascia  iliaca 
can  be  followed  below  into  the  pelvic  fascia ;  above,  after 
covering  the  psoas  and  iliacus  muscles,  as  high  as  the 
diaphragm,  it  is  connected  to  the  ligamentum  arena- 
tum  and  sides  of  the  lumbar  vertebrsd,  where  it  forms  a 
series  of  arches  for  the  passage  of  the  lumbar  vessels  and 
some  of  the  nerves. 

This  fascia  has  the  double  use  of  giving  strength  to  the 
lower  part  of  the  abdomen  by  its  firm  union  with  Pou- 
part's  ligament,  and  of  furnishing  a  strong  covering  to 
the  psoas  and  iliacus  muscles.  With  the  fascia  transver- 
salis^ it  also  forms  a, sheath  for  the  femoral  vessels  at  the 
upper  part  of  the  thigh.  At  this  point  these  two  fascias 
are  still  further  connected  by  two  vertical  partitions,  one 
of  which  is  between  the  femoral  artery  and  vein,  the  other 
between  the  vein  and  the  femoral  or  crural  ring. 

Superior  wall  of  the  abdomen^  (the  diaphragm.)— Diaseo- 
tion. — To  expose  this  muscle,  the  abdominal  viscera  should 
be  removed,  and  the  loins  raised  by  placing  a  billet  of  wood 
beneath  the  lumbar  vertebrae.  Then,  dissecting  off  the 
peritoneum  from  the  lower  surface,  the  diaphragm  will  be 
seen  as  a  movable  curtain,  dividing  and  separating  the 
abdominal  and  thoracic  cavities.  This  muscle  is  broad, 
and  somewhat  circular  in  its  shape,  consisting  of  a  fleshy 
and  tendinous  portion,  and  presenting  two  surfaces — a 
superior  and  inferior,  or  thoracic  and  abdominal,  the  upper 
surface  being  convex,  the  lower  concave.    The  diaphragm 
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ia  generally  divided  into  two  portionB,  called  the  gre<der 
and  leaaer  diaphragm. 

The  greater  arises  [.,q  ^ts 

fleeliy  from  the  pos- 
terior paj't  of  the 
ensiform  cartiltige, 
from  the  inaer  sur- 
face of  the  cartilages 
of  the  seventh  true,  | 
and  all  the  false  ribs, 
and  for  some  extent  \ 
fiom  the  osseous  por- 
tion of  the  last  two 
ribs.  This  origin,  in- 
cluding almost  a  cir- 
cle, indigitates  with 
the  tranaversalia 
muscle.  Between  the  ensiform  cartilage  and  the  ribs  there 
is  a  triangular  space  containing  cellular  and  fatty  matter, 
and  giving  passage  to  the  internal  raammary  vessels,  in 
which  there  is  occasionally  found  an  opening  throngh 
which  some  of  the  abdominal  viscera  pass  into  the  chest, 
constituting  hernia.  From  the  circumferenoe  of  this 
greater  muscle  of  the  diaphragm,  the  fibres  radiate  or  con- 
verge to  a  central  tendon  called  the  cordiform  tendon.  This 
tendon,  which  has  been  compared  to  the  heart  of  a  playing 
card,  is  a  tendinjoas  expansion  of  considerable  extent,  and 
of  silvery  whiteness,  having  its  notch  toward  the  spine  and 
its  apex  to  the  sternum.  All  round  its  circnmference  the 
muscular  portion  of  the  diaphragm  is  attached  to  it.  The 
leaser  diaphragm  consists  of  two  crura,  right  and  left,  which 
are  situated  upon  each  side  of  the  lumbar  vertebrte.    The 

Fio.  173  reprcHDti  the  Diaphragm  or  superior  wall  of  the  Abdomen.  1  9 
3  Greater  muiole  of  the  dispbragm.  i  Space  where  bemia  somelimea  occur)- 
5  Ligamentum  arcuatum.  6  Origin  of  pioas-magnua.  T  Opening  for  leaser 
■planchaic  nerre.  8  One  of  the  enira  of  the  aiaphragai.  9  Fourth  lumbar 
Terlebra.  10  Another  of  the  crura  of  the  diaphragm.  II  Opening  for  tba 
aorta.  13  Openiog  for  the  cesophagus.  13  Opening  for  the  ascending  c»i». 
M  Paoai  mtgDiu.     IS  Quadratiu  lumbanim. 
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right  eras  is  the  larger  of  the  two  and  arises  tendinous  from 
the  sides  and  anterior  surface  of  the  four  upper  lumbar  ver- 
tebrsB  and  their  intervertebral  ligaments;  the  left  crus,  being 
the  smaller,  comes  from  the  two  upper  vertebra?.  Both  crura 
ascend  and  are  connected  upon  the  last  dorsal  vertebra  by 
a  tendinouffcord,  semilunar  in  shape,  which  arches  over  the 
aorta  and  thoracic  duct.  A  little  above  this  point  the  crura 
approach  each  other  and  decussate,  and  pass  on  to  be  in- 
serted into  the  notch  and  posterior  margin  of  the  central 
cordiform  tendon.  The  greater  and  lesser  muscles  of  the 
diaphragm  have  their  attachments  completed  by  the  ligor 
mentum  arcuaium^  which  extends  from  the  transverse  pro- 
cess of  the  first  lumbar  vertebra,  and  body  of  the  second,  to 
the  twelfth  rib.  To  the  upper  margin  of  this  tendon  the 
diaphragm  is  attached,  and  to  its  lower  margin  the  psoas 
magnus  muscle,  and  under  it  is  placed  the  sympathetic 
nerve.  The  diaphragm  contains  three  large  openings ;  one, 
for  the  aorta,  thoracic  duct,  and  great  splanchnic  nerves,  is 
a  long  elliptical  foramen,  situated  between  and  behind  the 
crura,  and  in  front  of  the  bodies  of  the  last  dorsal  and  three 
upper  lumbar  vertebree.  The  second  opening  is  about  three 
inches  above  and  to  the  left  of  the  aortic.  Its  form  is  that 
of  a  long  oval,  situated  in  the  posterior  part  of  the  muscle, 
between  the  spine  and  notch  of  the  tendon,  the  decussa- 
ting fasciculi  forming  its  parietes  and  separating  it  from 
the  aortic.  The  oesophagus  and  eighth  pair  of  nerves  pass 
through  this  foramen.  The  third  opening  is  for  the  vena 
cava  ascendens.  It  is  a  large  foramen  a  little  higher  than 
the  oesophageal,  situated  to  the  right  and  in  the  back  part 
of  the  cordiform  tendon.  It  is  something  of  a  quadrilateral 
figure,  having  its  margins  tendinous  all  round,  with  fasci- 
culi passing  upon  the  vein  above  and  below,  and  thus  afibrd- 
ing  an  arrangement  by  which  it  is  kept  constantly  open, 
and  all  interruption  to  the  circulation  prevented. 

The  blood-vessels  of  the  diaphragm  are  the  phrenic,  the 
first  branches  of  the  aorta  after  entering  the  abdomen,  the 
internal  mammary,  intercostals,  and  branches  from  the  re- 
nal and  lumbar  arteries.    The  veins  open  either  into  the 
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cava  or  contiguous  veins  which  pass  into  the  same  trunk. 
The  nerves  are  numerous,  supplying  the  diaphragm,  and 
come  from  the  phrenic,  pneumogastric,  spinal,  and  sym- 
pathetic. 

Function. — This  muscle  is  an  important  agent  in  respira- 
tion. By  its  contraction  its  convex  surface  descends,  and 
thus  the  diameters  and  cavity  of  the  chest  are  enlarged  and 
more  air  allowed  to  enter  the  lungs  in  respiration.  By  its 
contraction  it  also  acts  in  concert  with  the  abdominal  mus- 
cles in  vomiting,  expelling  the  faeces,  and  in  parturition. 
By  its  relaxation  the  diaphragm  ascends  into  the  cavity  of 
the  chest,  diminishes  this  cavity  and  thus  aids  in  expira- 
tion.   The  inferior  wall  will  be  examined  in  another  place. 

SECTION   II. 

ORGANS  OF  ABDOMINAL  DIGBSTION. 

These  comprise,  1.  The  organ  of  chymification^  consist- 
ing of  the  stomach;  2.  The  organs  of  chylification,  com- 
posed of  the  smaU  intestine  and  the  large  intestine,  which 
however  more  properly  belongs  to  the  function  otfoecation; 
B.  Assistant  organs  of  digestion,  composed  of  the  liver, 
the  pancreas,  and  the  spleen. 

Before  giving  the  description  of  the  abdominal  viscera 
separately,  it  is  necessary  first  to  premise  a  few  general  ob- 
servations upon  the  peritoneum,  a  membrane  which  is  com- 
mon to  each  and  the  whole,  and  which  forms  the  lining 
membrane  of  the  abdominal  walls. 

Peritoneum,  (?tff>w'«ww,  to  extend  around.) — The  perito- 
neum is  a  serous  membrane,  and  the  largest  one  in  the 
body.  Like  all  serous  membranes^  it  is  a  shut  sac.  This  is 
true  of  the  male  peritouQum,  but  in  the  female  there  is  an 
opening  at  the  extremities  of  the  Fallopian  tubes,  which 
Mr.  Harrison  observes  is  more  apparent  than  real,  for  he 
thinks  it  probable  that  these  fimbrisB  are  closed  at  all  times 
except  when  in  contact  with  or  adhering  to  the  ovaries. 
Thus,  in  ascites,  the  water  is  never  found  escaping  by 
these  openings,  nor  air,  nor  fluid,  when  injected  in  the  dead 
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body ;  and  if  such  be  the  facts,  tbe  female  peritoneum 
can  scarcely  be  astd  to  form  an  exception  to  the  general 
rule  of  all  serous  membrane,  in  Fis.  it4. 

being  a  shut  sac    Its  structure 
is  the  same  as  all  other  serous 
membranes,  being  composed  of 
an  external  layer  of  cellular  tia- 
sae,  and  an  internal  one,  which 
is  pearly  io  appearance,  smooth, 
semi-transparent,  and  by  the  mi- 
croscope is  shown  to  consist  of  la-  ^ 
mia»  of  flatteneil  vesicles,  with 
central  nuclei.  The  externallay-  j 
er  is  connected  with  the  sur- 
rouoding  structures,   and  con- 
ducts tbe  ni)trient  Tesaels  and  ^ 
nerves.     The    peritoneum    has  * 
two    great    divisions,    the   one 
lining  the  abdominal  walls  and 
called  its  parietal;  the  second 
reflected  over  the  viscera,  and 
called  its  visceral  portion.    As 

Fio.  1T4  repreunt)  lb«  ReBectiom  of  the  Peritoneum.  1  Lirer.  9  Stomtch. 
3  Siqb!!  intutine.  4  Arch  of  Uie  ooIod.  S  Duodenum.  6  PuiGreas.  T 
Reelum.  6  Ulerui.  9  Vagina.  ID  Bladder.  II  Peritoneum  refleoled  from 
diaphragm  Io  Li>er,  and  thenca  to  tbe  ieuer  cunalure  of  the  itomich,  form* 
iD(  the  aelerior  Ifljer  of  tbe  omentum  minui,  then  13  coien  anierior  face  of 
tlomach,  »nd  »t  13  14  descend*  to  form  Ihe  omentum  majut ;  at  IS  U  is  r*- 
fleetad  upirard,  forming  at  16  the  poslarior layer  of  thia  latter  omentum;  allT 
it  lurrounda  the  tranirene  colon,  and  extendi  bacic  to  Ihe  spine,  forming  at  18 
tbe  meiocolon ;  it  now  goea  in  front  of  the  duodenum  5,  and  deicendt  to  tba 
■mall  Inteiline  3,  which  it  lurrounds  and  fumiihea  the  meienter]' ;  it  next  de- 
•cendi  the  posterior  abdominal  wail,  oorering  the  rectum  T,  in  front,  the  uter- 
Ul  6,  bladder  ID  ;  and  then  aacenda  coTering  the  anterior  abdominal  wall  SO 
knd  31,  to  tbe  diaphragm,  place  of  beginning,  at  33.  If  we  itart  again  from  the 
ditphragm,  we  follow  the  peritoneum  forming  at  33,  the  posterior  layer  of 
leiaer  omentum,  and  at  34  the  posterior  layer  of  the  stomach,  and  thence  down- 
ward, forming,  at  S5  and  36,  Ihe  posterior  layer  of  the  anterior  fold  of  omentun 
■najui,  and  then  turns  up  at  37  to  conititule  (he  anterior  layer  of  omentum, 
which  goes  to  the  anterior  surface  of  the  colon  1,  and  at  28  forms  the  anierior 
•urfaM  of  the  meio-colon,  which  is  traced  up  to  the  pancreas  6,  and  od  to  Iha 
place  of  beginolog. 
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this  membrane  is  a  shut  sac,  it  is  immaterial  where  we 
commence  tracing  it,  as  we  must  necessarily  return  to  the 
place  of  beginning.  If  we  start  at  the  umbilicus,  we  fol- 
low it  ascending  upon  the  internal  surface  of  the  anterior 
abdominal  walls,  to  the  diaphragm,  upon  the  lower  surface 
of  which  it  is  reflected.  From  the  diaphragm  it  passes  on 
the  left  side  upon  the  spleen,  on  the  right  to  the  liver,  and  in 
the  centre  upon  the  stomach.  In  this  course  from  the  um- 
bilicus there  is  also  a  distinct  reflection  to  the  convex  surface 
of  the  liver,  called  the  suspensory  or  falciform  ligament, 
which  receives  the  ligamentous  remains  of  the  umbilical 
vein.  There  are  other  reflections  of  this  membrane  upon  the 
liver,  which  will  be  noticed  in  the  separate  description  of  this 
viscus.  From  the  liver,  after  investing  both  surfaces,  it  is 
traced  from  the  transverse  fissure  downward  to  the  lesser 
curvature  of  the  stomach.  This  reflection  is  called  the  lesser 
omentum,  or  gastro-hepcUic  omentum,  and  encloses  the  he- 
patic vessels ;  at  the  lesser  curvature  of  the  stomach,  the  two 
laminae  of  this  omentum  separate,  the  one  to  pass  in  front  of, 
and  the  other  behind  the  stomach,  to  meet  again  along  the 
greater  curvature,  thus  completely  investing  this  organ,  ex- 
cept at  the  upper  and  lower  curvatures,  where  this  mem- 
brane separates  and  again  unites.  From  the  greater  curv- 
ature of  the  stomach,  the  peritoneum  descends  to  the 
lower  part  of  th«  abdomen,  and  then  turning  upon  itself, 
ascends  to  the  arch  of  the  colon,  thus  making  this  reflec- 
tion to  consist,  by  its  duplication,  of  four  lamina.  It  is 
called  the  omentum  m^ajus,  or  gasiro-colic  omentum. 

At  the  colon  it  again  separates  to  enclose  this  intestine, 
and,  upon  the  concave  portion,  unites  to  pass  to  the  spine, 
forming  another  reflection,  called  the  transverse  mesocdony 
which  divides  the  abdominal  cavity  into  two  parts — supe- 
rior and  inferior.  From  the  spine  the  transverse  mesocolon 
separates  into  an  ascending  and  descending  portion.  The 
former  is  traced  upward,  over  the  lower  part  of  the  duode- 
num and  the  pancreas,  to  the  posterior  part  of  the  right 
lobe  of  the  liver,  where  it  is  continuous  with  the  perito- 
neum of  this  organ,  and  the  posterior  layer  of  the  lesser 
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omentum.  The  lower  or  descending  layer  passes  over  the 
small  intestines,  and  round  these  and  their  vessels,  to  form 
a  double  lamina,  which  returns  to  the  spine,  forming  a  very 
broad  and  important  reflection,  termed  the  mesentery.  The 
mesentery,  besides  blood-vessels,  also  encloses  numerous 
lymphatic  glands  and  absorbents.  From  the  root  of  the 
mesentery  we  find  its  laminsB  stretching,  upon  either  side, 
into  the  lumbar  regions  upon  the  right  and  left  colon,  con- 
stituting the  right  and  left  mesocolons,  into  the  iliac  regions, 
and  thence  into  the  pelvis,  upon  the  rectum,  forming  the 
meso-rectum.  From  the  rectum,  of  which  it  does  not  cover 
more  than  its  upper  two-thirds,  it  is  reflected,  in  the  male^ 
upon  the  posterior  and  lower  part  of  the  bladder,  forming 
two  lateral  folds,  called  the  posterior  ligaments  of  the  blad- 
der, between  which  there  is  a  depression  or  cul-de-sac. 

In  the  female  this  reflection  passes  first  to  the  posterior 
and  upper  part  of  the  vagina,  then  spreads  over  the  uterus 
and  to  either  side,  forming  the  broad  ligam^ents,  which  en- 
(close  the  Fallopian  tubes,  ovaries,  and  round  ligaments. 
From  the  front  of  the  uterus  the  reflection  proceeds  to  the 
bladder,  and  then  ascends,  as  in  the  male,  upon  the  sides 
and  posterior  surface  of  the  bladder,  to  its  fundus,  whence 
it  is  traced  upward,  upon  the  posterior  abdominal  walls,  to 
the  umbilicus — the  place  where  it  was  first  opened. 

In  this  tracing  of  the  peritoneum^  it  is  seen  that  it  only 
gives  a  partial  covering  to  many  of  the  organs — as  the 
duodenum,  rectum,  bladder,  kidneys,  &c. ;  that  all  the.vis- 
cera,  even  those  having  the  most  complete  investment  from 
it,  are  upon  its  external  surface,  and  not  within  its  cavity ; 
and  that  each  organ  gets  its  covering  by  simply  pushing 
this  membrane  before  it  into  the  peritoneal  sac.  A  famil- 
iar illustration  is  found  in  the  double  night-cap,  showing 
how  a  shut  sac  may  invest  any  thing,  yet  bq  on  its  out- 
side. The  portion  of  the  cap  covering  the  head,  resembles 
the  peritoneum,  covering  the  viscera,  while  the  loose  part 
of  the  cap,  above  the  head,  resembles  the  reflected  portion 
of  the  peritoneum,  upon  the  abdominal  walls. 

About  the  neck  of  the  gall-bladdor,  and  at  the  base  of 
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the  lobulus  Spigelii,  iB  seen  a  large  opening,  called  the  /o- 
ramen  of  Winslow.  It  is  by  this  foramen  that  the  cavity  of 
the  omentum  communicates  with  the  cavity  of  the  peri- 
toneum.  If  air  be  forced  into  this  opening,  it  is  found  to 
pass  behind  the  stomach,  and  fill  the  cavity  of  the  omen- 
tum. Dr.  Hodge,  of  Philadelphia,  appears  to  be  the  first 
who  has  suspected  the  true  use  of  this  foramen,  which  is  to 
introduce  this  lining  lamina  of  the  great  omentum,  so  as  to 
make  it  duplicate  throughout  Functum, — ^The  peritoneum 
connects  the  several  abdominal  viscera,  and  retains  them 
in  their  natural  positions.  It  also  conducts  the  various 
blood-vessels  and  nerves,  and  secretes  a  fluid  by  which  its 
surfaces  are  lubricated,  and  friction  diminished. 

THE  STOMACH — (VENTBICULUS.) 

The  stomach  receives  the  masticated  and  insalivated  food 
from  the  oesophagus. 

This  organ  presents  the  largest  dilatation  of  the  aliment- 
ary canal.  It  occupies  the  epigastric,  left  hypochondriac, 
and  part  of  the  right  hypochondriac  region,  lying  between 
the  oesophagus  on  the  left,  and  the  duodenum  on  the  right, 
with  each  of  which  it  is  inseparably  connected.  It  has 
still  further  connections,  by  means  of  the  peritoneum,  to 
the  diaphragm  and  liver  above,  through  the  reflection  of 
the  omentum  minus ;  below,  to  the  arch  of  the  colon,  by 
the  omentum  majus ;  on  the  left,  with  the  spleen,  by  the 
omentum  gastro-splenicum. 

Its  shape  is  somewhat  conoidal,  with  the  base  on  the  left 
side,  whence  it  extends  obliquely  downward  and  forward, 
across  the  epigastric  region,  to  terminate  on  the  right  side, 
near  the  gall-bladder,  in  the  duodenum.  It  presents  two 
surfaces,  two  curvatures,  two  orifices,  and  two  extremitiea 

The  surfaces,  are  anterior  and  posterior.  In  the  dis- 
tended state  of  the  stomach,  the  anterior  surface  becomes 
superior,  and  looks  towards  the  diaphragm,  being  in  con- 
tact with  the  ribs  and  left  lobe  of  the  liver.  The  posterior 
surface  presents  towards  the  spine.  The  curvatures  are  su- 
perior and  inferior^  or  lesser  and  greater.  The  lesser  extends 
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between  the  cesophagus  and  pylorus — presenta  upward  and 
backward,  and  receives  the  omentum  minoa.  The  greater 
looks  downward  and  forward,  and  has  the  omentum  majus 
attached  to  it.  Along  these  curTaturee,  the  stomach  is  not 
covered  by  the  perito-  „  _  ,,j 

neum,  and  it  is  at  these, 
points  that  the  separa- 
tion of  the  omentum 
occurs,  and  allow  of 
that  expansion  of  the 
stomach,  in  a  state  of 
distension,  which  it  is 
believed  to  be  their 
function  to  afford. 

A  variety  of  opinions 
have  been  entertained 
in  reference  to  the  use 
of  the  omentum  majus, 
into  which  we  shall 
not  stop  to  inquire,  and 
will  simply  remark,  in 
addition  to  what  has 
been  already  said,  un- 
der the  head  of  perito- 
neum, that  both  its 
position  and  density 
vary  very  much.  At 
one  time  it  is  found 
spread  ont  as  an  apron,  over  the  intestines,  and  at  another, 
tucked  up  and  hid  by  the  stomach.  At  one  time  it  U 
very  thick,  from  being  loaded  with  fat — while  at  another, 
it  is  entirely  destitute  of  adipose  matter,  and  extremely 
thin  and  transparent. 

Fio.  175  reprewnti  the  Stomticb  kod  InteiUntl  Tube.  1  C&aph>gut  Uld 
open.  S  Cardite  oriBc«  of  itomicb.  3  Interior  of  ttomich.  4  DuodeniiB 
commenciDs  it  th*  pyloric  oriSce  of  itomach.  5  Omil  bitddcr.  G  G  6  Smtll 
inUiline.  T  Ccecum  or  begisDiog  of  large  inleitine.  8  Appendix  Tormifoiw 
mil.  9  Right  ateendinf  eolon.  ]0  Tranirene  colon.  11  Left  deicendiiif 
ooloD.     IQ  Sigmoid  flexure.    13  Reotoin.    U  Adu*. 
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The  orifices  of  the  stomach  are  the  cardiac  and  pyloric. 
The  cai-diac  is  on  the  left  side,  and  forms  the  termination 
of  the  oesophagus  in  the  stomach.  The  pyloric  is  on  the 
right  side,  and  forms  the  entrance  to  the  duodenum.  It  ia 
lower  than  the  cardiac,  and  is  readily  recognized  hy  a  cir- 
cular thickening  of  the  parts. 

The  estremities  of  the  stomach  are  a  greaier,  which  is  in 
the  left  hypochondrium,  and  comprises  what  is  termed  the 
great  cul-de-sac,  which  is  situated  to  the  left  of  the  cebo- 
phagne,  and  in  front  of  the  spleen.  The  lesser  is  the  pyloric 
extremity,  wliich  is  to  the  right,  much  smaller  than  the 
left,  of  a  cylindrical  shape,  and  extends  to  the  gall-bladder. 

The  size  of  the  stomach  varies  in  different  individualg, 
and  in  different  conditions  of  fullness  or  emptinesa.  lit 
average  capacity  is  estimated  at  about  one  qnart. 

Structure. — Tlie  stomach  consista  of  membranous  tunicg 


FiQ.  176. 


or  coats,  blood-vet 
sels,  and  nerves. 
The  proper  coats 
are  three,  a  serous, 
muscular,  and  mu- 
cous, to  which  11 
added  the  cellular, 
,  called  the  Jibrota 
or  nervous  coat. 
The  aeroua  coat 
has  been  already 
described  as  be- 
ing a  reflection  of 
the  peritoneum, 
coming  from  the  omentum  minus,  and  forming  a  complete 
investment  of  the  stomach,  except  at  its  curvatures. 

The  muscular  coat  presenta  three  layers  of  fibres,  which 
are  usually  pale,  though  variable  as  to  color.    The  first 

Fib.  176  represent*  the  Coats  of  the  Stomach,  a  (Eiophtgui.  I  Cul.dc 
uo  of  itomacb,  or  greater  eilremilj.  c  Fjloric  eitremitj.  il  Duodenun- 
(  t  Ferilonaal  coat  turned  back.  /  Longitudioal  fibres  of  muscular  coaL  t 
Circular,    h  Oblique  fibres,    i  PorlioD  of  muacatar  ci 
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^yer  is  longitudinal ;  it  is  aeen  by  raising  tlie  serous  coat, 
IB  exteroa],  and  extends  from  the  oesophagus,  with  the 
fibrex  of  which  it  is  coatinuous,  and  thence  ladiates  to- 
wards the  pylorus,  being  found,  in  greatest  abundanoe, 
along  the  leaser  curvature,  though  also  seen  upon  the  greater 
curvature  and  extremity.  The  second,  or  middle  layer,  is 
circular,  commencing  at  the  cardiac  end,  and  increasing,  in 
the  strength  and  number  of  its  fibres,  as  it  proceeds  to  the 
pylorus.  The  fibres  of  the  third  or  internal  layer  take  ^e 
oblique  course,  are  most  distinct  on  the  great  extremity, 
and  spread  over  the  anterior  and  posteriur  surfaces  of  the 
stomach. 

The  third  or  proper  coat  of  the  stomach,  is  the  infernal, 
mtifoui,  or  viUoua.  This  is  connected  to  the  muscular  by 
an  intervening  structure,  termed  nervous  or  fibrous,  which 
consists  of  fibres  closely  united,  dense  and  strong,  and  re- 
garded as  the  frame-  j,o,  177. 
work  of  the  mucous 
membrane,  to  which 
it  gives  support,  and 
conducts  its  blood- 
vesiiels  and  nerves. 
Tlie  mucous  m  e  ra  - 
brane  is  a  continua- 
tion of  that  lining  the 
oesophagus,  and,  ac- 
cording to  the  obser-  "  -^  " 
vatiuns  of  Dr.  Beaumont,  is  constantly  covered  with  a  vis- 
cid, transparent  mucus.  In  its  natural  state  it  is  of  a 
light  or  pale  pink  color,  varying,  however,  with  the  dull- 
ness or  emptiness  of  the  stomach.  It  has  a  soft,  velvet-like 
a2>pearance,  whence  its  name  the  villous  coat. 

\Vben  deprived  of  its  mucus,  by  washing,  and  examined, 
with  the  microscope,  in  water,   it  presents  a  honeycomb 

Fia.  177  reprawnti  ths  Interior  of  the  Stomach.  ■  CBiopbtgu*.  i  Cardimc 
orifice  of  the  itomach.  e  lu  eul-d»-«M.  i  Greater  ourratun.  ■  Whore 
omentum  majtu  it  attached.  /  Muicular  coat,  g  Cut  edico  at  miiooui  eoat. 
h  Rus>  of  mucoui  coat,  i  Leuer  curTalure.  j  Where  duodeoun  begins,  k 
Fjioric  orifice  and  talre.    I  Duodetium. 
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appearance,  exhibiting  numerous  depressions,  which  are 
termed  gastric  pits,  or  favuli.  These  pits  are  snTrounded 
by  ridges,  forming  septa  between  tbem,  which  septa  are 
described  as  consisting  of  condensed  c«l- 
<■  lular  tissae,  and  containing  mucous  folH- 
V  cles,  and  many  vessels.  Each  of  these 
I  gastric  pits  is  studded  with  foramiDS, 
I  four  or  five  in  number,  which  are  re- 
'  garded  as  the  orifices  of  the  ducts,  lead* 
'  ing  from  the  glands,  which  furnish  the 
gastric  juice.  These  gastric  glands  consist  of  coecal 
pouches,  or  follicles,  situated  in  the  sub-mucous  tissue; 
and  of  tubes,  some  of  which  are  short  and  straight,  others 
longer  and  convoluted,  all  closely  applied 
together,  and  terminating,  by  the  above 
foramina,  in  the  gastric  pits. 

Mr.  Beaumont  observes  that  "when  sli- 
ment  or  any  irritant  is  applied  to  the 
surface,  innumerable  lucid  points  and  fine 
nervous  or  vascular  papillie  can  be  seen, 
arising  through  the'  mucous  coat,  from 
which  distils  a  pure,  limpid,  colorless, 
slightly  viscid  fluid.  This  is  invariably 
acid.  The  mucus  of  the  stomach  is  lest 
fluid,  more  viscid,  semi-opaque,  a  little 
saltish,  and  has  no  acidity.  The  gastric 
fluid  is  never  accumulated  while  fasting, 
and  is  seldom,  if  ever,  discharged,  except 
under  the  excitement  of  food,  or  some  irri- 
tant. It  is  secreted  only  in  proportion 
to  the  quantity  of  food  supplied,  provided 
there  is  not  more  of  the  latter  than  tiie  sya- 
;  and  if  an  excess  of  food  be  taken,  the  residue 
ins  in  the  stomach,  or  passes  into  the  bowels  in 

Fio.  173  r«preienla  lh«  Gastric  Favuli  on  Ihe  iDner  cott  of  tlie  stainae)i. 
'Fia    |T!I  r«prucnla  the  Gailric  Glands  or  Folliclci.    a  Ciutit  migiiiM 
three  timaa.    t  Magnified  tweutj  Umei. 
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ft  crude  state."  The  free  acid  of  this  fluid  is  the  hydro- 
chloricy*  which,  in  combination  with  a  peculiar  animal 
matter,  called  pepsiriy  is  believed  to  constitute  the  proper 
digestive  principle.  So  potent  is  this  principle  represented, 
that  the  sixtj-thousandth  part,  in  acidulated  water,  im- 
parts to  it  digestive  properties. 

The  mucous  coat  also  presents  numerous  rugee,  folds  or 
wrinkles,  which  are  irregular  in  their  course,  size,  and 
shape.  The  most  prominent  run  in  the  long  diameter  of 
the  stomach,  and  nearly  parallel.  They  are  most  distinct 
about  the  pylorujs.  The  texture  of  this  coat  is  soft,  easily 
torn,  and  loose.  It  is  covered  by  epithelium,  which  is  mora 
delicate,  thinner,  and  softer,  than  that  of  the  pharynx  or 
cesophagus  with  which  it  is  continuous,  and,  unlike  these, 
has  the  cylindrical  instead  of  the  laminated  form. 

Where  the  stomach  ends  in  the  duodenum,  the  mucous 
coat  forms  a  fold  called  the  pyloric  valve;  around  this  valve 
the  circular  fibres  of  the  muscular  coat  collect  in  the  form 
of  a  bundle,  and  constitute  a  sphincter  muscle,  upon  which 
depends  all  the  efficacy  of  this  valve  in  closing  the  open- 
ing from  the  stomach  into  the  duodenum.  About  both  ex- 
tremities of  the  stomach,  the  mucous-coat  contains  glands 
which  resemble  those  of  Brunner.  They  are  thought  to 
furnish  mucus. 

Blood-^essda  of  the  Stomach, — The  arteries  are  the  gastric 
or  coronart/y  which  comes  from  the  cardiac  axis,  and  runs 
along  the  upper  curvature ;  the  right  and  left  epiploic^  and 
the  va^a  brevia,  which  come  from-  the  hepatic  and  splenic 
arteries.  The  epiploic  arteries  run  along  the  greater  curv- 
ature, anastomosing  and  radiating  in  every  direction,  while 
the  vasa  brevia^  which  are  five  or  six  small  branches  from 
the  splenic,  pass  to  the  left  or  greater  end  of  the  stomach. 

The  corresponding  veins  enter  into  the  vena  partarutn. 
The  nerves  are  the  pneumo-gastric^  and  the  aympaihetic 
The  former  form  a  plexus  around  the  cardiao  orifice  and  ex- 

*  Lehmann,  Beraard,  and  BaDeswU  affirm  that  the  free  acid  is  lacHt.  Prout, 
Dunglison.  EnderliDy  Leibig,  Bence  Jones,  and  Graham,  say  that  it  ii  the. 
liydrochloric. 


564 


paod  npon  the  anterior  and  poffterior  enrfaces,  The^^attcr 
come  ftom  the  solar  plexns,  and  accompany  the  arteries- 
llhe  lymphatim  are  numerouB  and  traced  to  the  glands 
along  the  carrstares. 
FnjKtion. — The  stomach  ia  the  organ  in  which  and  by 
Fi«.  180.  which  ia  performed 

the  first  and  most 
important  Btep  in  di- 
gestion, the  conver- 
sion of  the  food  into 
a  soft  grayish  homo- 
geneous, and  slight- 
\  ly  acid  fluid  called 
■i  chyme;  this  change 
'  is  effected  throngh 
the  agency  of  the 
gastric  fluid,  which 
is  brought  into  con- 
tact and  thoroughly  blended  with  every  particle  of  aliment, 
by  means  of  the  motion  communicated  to  both  through  the 
muscular  apparatus  of  the  stomach. 

THE  nfTEsriNEg,  (Fig.  175.) 

The  intestines  comprise  the  whole  of  the  alimentary 
canal,  from  the  stomach  to  the  anns.  The  length  of  this 
canal  averages  from  thirty  to  thirty-five  feet,  thongh  it 
measures  more  when  separated  from  its  connections  and 
stretched  out.  Its  size  varies,  and  its  shape  is  cylindrical. 
The  intestines  are  divided  into  the  small  and  large  intestine. 

The  small  intestine  is  subdivided  into  the  duodemm,  the 
jejunum,  and  the  tlium. 

The  large  intestine  into  the  axcum,  the  colon,  and  the 
reduiiL 

Fia.  160  reproMDtB  Ibe  Arteriei  of  th«  Stomich  ind  it«  ralatioii  to  Ac 
linr.puicreu.iplMD,  and  duodenum.  1  Liiw.  3  SlomBch.  3  DuodcDam. 
4  PiDcreii.  S  Spleeo.  6  Cardiac  arterj.  7  Gailric  (rtery.  8  Hepatic  ii" 
tei7.  9  Pjlorio.  11  Rifht  Kutro  epiploic.  17  Left  gastro  epiplotc.  I) 
Cjsiic.  U  Splenic.  IS  Patioreatic.  16  Vasa-breTta.  18  Superiot  mw"- 
Urio  •rteTj. 
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The  flmall  intestine  reacheB  from  the  pylorus  to  the 
iUo-0€ecal  valve  in  the  right  iliac  region.  It  is  about  an 
inch  in  diameter,  ia  very  much  convoluted,  and  occupies 
priooipally  the  amhilical  and  hypogastric  regions. 

The  large  intestine  is  much  greater  in  size  than  the 
flmall,  though  only  about  one  fifth  of  its  length,  and  ex- 
tends fiom  the  right  iliac  region  to  the  anus,  occupying  the 
most  of  the  abdominal  regions,  and  surrounding  the  small 
intestine  like  a  ruffle.  The  whole  of  the  intestinal  canal 
has  the  same  number  of  coats  as  tht  stomach ;  serous,  mus- 
cular, cellular  and  mucous.  There  are  some  differences, 
hovever,  in  this  canal,  which  we  shall  briefly  notice  under 
its  respective  divisions. 

IBS  BVODEmiM. 
The  duodenum,  so  called  from  being  twelve  fingers' 
breadth  in  length,  is  the  shortest  jwrtion  of  the  small  in- 
testine, though  it  has  the  greatest  capacity.    It  is  situated 
Fia.  181.  in  the  right  hypochondriac,  right 

^^H^  lumbar,  and  portion  of  the  urn- 

^^^^^^^^^^^H^  bilical  regions.  It  takes  a  semi- 
j^H^^^^H^HHb  circular  course.  Commencing  at 
^H^^HHB^^^r  the  pylorus,  ascends  to  the 
^l^^^^^fl^^Hv  under  surface  of  the  liver,  then 
T^^^^^J^B^^m*  makes  a  turn  called  its  superior 
^HflRJ^^y  angle,  and  descends  vertically  in 
^^^^^     "  front  of  the  right  kidney  as  low 

as  the  third  lumbar  vertebra,  where  it  makes  a  second  turn, 
the  inferior  angle,  then  passes  to  the  left  side  of  the  second 
lambar  vertebra,  crossing  the  spine,  and  beneath  the  su- 
perior mesenteric  artery,  terminates  in  the  jejunuoL  In 
consequence  of  its  great  dilatation,  it  has  by  some  been 
regarded  as  &  second  stomach. 

The  peritoneal  coat  of  the  duodenum  furnishes  a  complete 

Fio.  181  rvpreMtiti  the  Interior  of  Duodenum  lud  a  portion  of  the  Slomkch. 
m  ■  Pyloric  enil  oritomteh,  h  h  Fotdaand  follicles  of  the  diucoub  coil  of  lb* 
■lomach.  e  l.oolis  into  the  pjloru*.  d  Thiakn««  of  pylonii.  1 1  Rupa  of  miicoai 
coat  of  duodenum.    /  Point  of  entrance  of  Uie  ductu*  communii  cboledochiM. 
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covering  only  at  the  superior  part,  the  inferior  and  trana- 
Yerse  portions  simply  lying  between  the  laminae  of  the 
mesocolon,  without  any  proper  serous  investment.  By  this 
arrangement  the  superior  portion  of  the  duodenum  only  is 
movable,  the  rest  being  fixed.  In  the  circuit  it  makes,  it 
encloses  the  head  of  the  pancreas,  and  at  the  posterior  part 
of  its  second  curve,  the  ductus  communis  choledocJtua,  or  the 
common  biliary  and  pancreatic  duct,  is  seen  to  enter. 
This  duct  sometimes  enters  as  two  separate  tubes,  and 
passes  in  either  case  very  obliquely  through  the  coats  of 
the  duodenum. 

The  muscular  coat  has  two  sets  of  fibres ;  the  one  longi- 
tudinal, thinly  scattered  and  superficial,  the  second  inter- 
nal, with  its  fibres  arranged  more  closely  together,  so  as  to 
form  a  more  perfect  layer.  They  run  circularly,  though 
none  surround  the  tube  completely,  forming  only  segments 
of  circles.  The  muscular  coat  is  rather  pale  and  thin, 
though  its  color  is  deeper  than  that  of  any  other  portion  of 
the  small  intestine. 

The  mucous  coat  presents  on  its  surface  a  series  of  folds 
or  processes  termed  valvulce  conniventeSj  which  are  perma- 
nent elevations  of  this  membrane,  and  unlike  the  rugce  of 
the  stomachy  which  are  only  accidental,  are  not  effaced  by 
distension.  At  the  lower  part  of  the  duodenum  they  are 
large  and  numerous,  while  they  are  few  in  number  and 
small  at  the  upper  portion.  They  represent  a  succession  of 
arches  or  duplications  of  the  mucous  coat,  nearly  parallel 
to  each  other,  running  round  the  tube  in  almost,  though 
not  entirely  perfect  circles,  about  three  lines  in  breadth, 
though  generally  wider  in  the  middle;  and  having  their 
extremities  frequently  bifurcated.  These  valvulce  greatly 
increase  the  extent  of  the  absorbing  surface  of  the  chyle, 
and  serve  to  retard  the  food  in  its  downward  passage,  so 
that  ample  time  shall  be  allowed  for  the  extraction  of  all 
nutritious  matter. 

On  the  mucous  coat  are  also  seen  numerous  little  pro- 
cesses resembling  the  down  upon  the  cuticle  of  an  unripe 
peach,  and  hence  called  viUi.    They  are  described  as  being 
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from  one  fourth  to  a  line  in  length,  and  estimated  hj 
Meckel  to  be  about  four  thousand  to  the  square  inch. 
These  villi  present,  under  the  microscope,         Tia.  182. 
a  foliated  or  fungiform  appearance,  covered  I 
bj  epithelium,  and  containing  a  minute  I 
plexus  of  blood-vessels,  and  a  Uu^eal  tube.  \ 
all  united  by  cellular  tisane. 

The  lacteal  forms  the  prominent  part  o1 1 
each  villus.  It  commences,  in  the  apex  ol  f 
the  latter,  by  delicate  branches,  convergjtigB 
to  a  single  trunk,  which  proceeds  to  the  base  of  the  villus, 
and  there  unites  with  similar  tubes  from  other  villi. 
It  is  not  yet  fully  settled  whether  the  lacteals  begin  by 
open  orifices,  or  by  anastomosing  loops.  The  latter  opin- 
ion is  most  strongly  urged,  though  observations  are  not 
wanting  to  prove  the  existence  of  both  arrangements. 
Those  who  deny  that  there  are  any  open  mouths,  explain 
the  absorption  of  the  chyle,  on  the  principle  of  endoamoaia. 

At  the  extremity  of  each  villus,  a  mass  of  minute  cells  it 
described  by  Mr.  Gioodsir,  as  surrounding  the  loops  of  tha 
lacteals.  He  regards  them  as  true  agents  of  absorption, 
first  receiving  the  chyle,  and,  on  becoming  distended, 
transferring  their  contents,  by  solution  or  deliquescence,  t» 
the  Iscteals.  It  has  been  observed  that,  during  digestion, 
these  cells  become  erect  and  turgid  with  chyle,  while  )■ 
the  interval  they  are  found  relaxed  and  empty,  and  pre- 
sent the  appearance  of  a  collection  of  granular  germs. 
These  cells  are  short-lived,  being  constantly  destroyed,  and 
as  constantly  renewed. 

The  mucous  coat  of  the  duodenum,  besides  the  simple 
follicles  of  Lieberkuhn,  scattered  every  where  throughout 
the  mucous  tissue,  contains  also  the  glands  of  Brunner, 
(Fig.  183.) 

These  glands,  situated  in  the  sub-mucous  tissue,  sur- 
round this  intestine  in  the  form  of  a  layer  of  white  bodies 
of  the  size  of  hemp-seed,   and  of  oval  form.     Each  is  said 
to  contain  several  hundred  follicles  whose  excretory  ducts, 
Fib.  183  repreienU  ■  Villui  ind  the  commeDeement  of  b  litetekl. 
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like  those  of  the  sublingual  gland,  discharge  separately 
I  Fia.  183.  into  the  duodeoum.  The  secretion  of  thetw 
glands  is  supposed  to  be  like  that  of  the  pan- 
creas  or  salivary  glands. 
The  arteries  of  the  duodenom  come  from  the 
1  hepatic,  splenic,  and  superior  mesenteric.  The 
R«  go  to  the  rena  portfe.  The  nerve*  come 
from  the  solar  plexus. 
Function. — The  duodenum  completes  the  process  of  dtge»> 
tion,  by  changing  the  chyme,  formed  in  the  stomach,  into 
chyle,  and  this  by  means  of  the  bile  and  pancreatic  jaice 
poured  into  it  from  the  Hrer  and  pancreas,  through  the 
common  duct — the  ductus  cmrnatmia  t^oledochiu. 

The  operation  of  the  bUe  npon  the  chyme,  is  to  separat* 
it  into  three  portions — one  falls  to  the  bottom,  as  a  reddisk 
brown  sediment — another  occupies  the  top,  as  a  creamy 
pellicle,  while  the  third  remains  in  the  centre,  like  fluid 
■whey. 

The  action  of  the  pancreatic  fluid,  about  which  there  ha« 
been  nothing  but  conjecture,  seems  to  be  pretty  fairly  de- 
termined by  the  recent  experiments  of  M.  Bernard,  which 
go  to  show  that  this  fluid  decomposes,  and  holds  in  sola- 
tion  the  fatty  matters  of  the  chyme,  an  efiect,  he  asserts, 
which  neither  gastric  juice,  bile,  saliva,  nor  any  other  agent 
can  produce.*  It  is  by  the  conjoint  action  of  these  two 
fluids  upon  the  chyme,  that  another  fluid,  of  the  color  and 
consistence  of  milk,  is  formed,  called  chyle,  which  is  taken 
up  by  the  lacteals  of  the  villi,  and  introduced  into  the 
system. 

THE  JEJUNDM  AND  ILIUM. 

The  jejunum,  (jejunus,  empty,)  so  called  from  being  found 

frequently  empty;  and  the  ilium,  (from  lOJir-  to  twist,) 

are  situated  in  the  nmhilical,  hypogastric,  and  iliac  regions. 

The  jejnnum  commences  in  the  left  lumbar,  and  the  ilium 

Flo.  ISSrapreienlsoneoflhaGlandsof  Bninner.  useen  ttthecommcni*- 
nant  of  the  duodonniD — niBgnified  ■  hundred  limn. 
•  Sm  Ohio  Mftdickl  aod  Su^ieal  Journal,  Vol.  1,  No.  1,  paga  61,  ISt^ 
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ends  in  the  right  iliac  re- 
gion.  There  is  no  natural 
division    showing   where 
one    of  these    int«6tiues 
terminates,  and  the  other 
begins.    The  upper  two- 
fifths,  however,  are  gener- 
ally aesigued  to  the  jeju- 
num, and  the  lower  three- 
fifths  to  t)ie  ilium.    These 
intestines  are  very  much 
coiled  on  each  other,  and 
are  convex  in  front,  aud 
concave     behind,     where 
they  are  attached 
to  the  mesentery. 
The  serous  coat 
forms  a  complete 
covering  to  thesa 
intestines,    except 
at  the  small  trian- 
gular s{>ace  where 
the    blood-vessels 
enter;  consequent- 
ly  there    is    free- 
dom   of   motion, 
though    both    ar« 
kept  in  their  natu- 
ral places  by  their 
connection    with 
the    mesentery. 

Fio.  184,  A  repmenli  ■  section  of  Ibe  lower  portion  of  the  Ilium.  Md  com- 
uencement  of  Ibe  Colon,  an  Aieending  colon,  bb  Coecum,  or  caput  coll. 
c  e  Lover  portion  of  Ibe  ilium,  i  i  Muieulir  coat.  1 1  CelluJar  and  mueont 
ooil*.  //  Foldi  of  mucous  coat  al  the  beginniDg  of  the  colon,  g  g  Cellular 
coat  prolonged  into  the  folds,  h  k  llio-colic  valfo.  i  i  Where  the  coals  of 
the  ilium  and  colon  unite. 

Fia.  184,  B  represent*  the  Mesenterj.  ■  a  Hesenterj  ituprnded.  til 
Small  inles^ne.    e  Mewnteric  {lands. 
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The  mesentery  (Fig.  184  B,)  is  a  duplication  of  the  perito- 
neum, having  its  root  at  the  spine,  about  six  inches  in 
length,  and  extending  obliquely  from  the  second  lumbar 
vertebra  on  the  left,  to  the  right  iliac  fossa.  On  the  cir- 
cumference of  this  reflection  are  placed  the  intestines, 
while  between  its  laminsB  are  found  the  blood-vessels, 
nerves,  lymphatic  glands,  and  lacteals. 

The  muscular  coat  is  not  so  strong  as  in  the  duodenum, 
though  it  is  thought  the  two  sets  of  fibres  are  more  dis- 
tinctly made  out.  They  are  pale  and  thin  as  in  the  duode- 
num. The  longitudinal  set  shortens  the  tube,  while  the 
circular  set  constricts  or  lessens  its  diameter;  the  former  pro- 
ducing the  peristaltic,  the  latter  the  vermicular  motion  of 
the  bowels.  The  conjoint  action  of  the  two  carries  on,  step 
by  step,  the  contents  of  this  tube. 

The  mucous  coat  presents  the  valvulsB  conniventes  through 
the  whole  of  the  jejunum,  more  prominent  than  in  the  duo- 
denum. These  valves  decrease  as  they  descend,  till  in  the 
lower  part  of  the  ilium  for  about  two  or  three  feet  they  are 
entirely  absent.  The  mucous  follicles  are  abundant  and 
exist  every  where,  as  in  the  duodenum  and  stomach,  pre- 
senting the  usual  cribriform  appearance.  The  glands  of 
Peyer  seem  peculiar  to  the  ilium,  and  are  chiefly  found  at 
its  lower  part  and  opposite  the  mesentery.  They  are  seen 
in  clusters  called  glandulce  agminatce,  (Fig.  25,)  and  present 
patches  of  small,  white,  circular  raised  spots,  varying  in 
size  from  a  few  lines  to  as  many  inches  in  length,  and  from 
eight  to  twelve  lines  in  breadth. 

These  clusters  are  mostly  elliptical  in  their  shape,  and 
as  many  as  thirty  of  them  have  been  recognized  in  the 
ilium,  coming  nearer  and  nearer  to  each  other  as  they  ap- 
proach the  termination  of  this  intestine.  The  circular  spots 
composing  these  clusters  have  few  if  any  villi  over  their 
surface,  but  each  one  of  them  is  observed  to  be  surrounded 
by  a  circle  of  minute  openings  leading  to  the  follicles  of 
Lieberkuhn.  There  seems  to  be  no  connection  between 
these  follicles  and  the  glands  of  Peyer,  as  the  latter  have 
no  opening  or  excretory  duct ;  but  on  being  ruptured  are 
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found  to  be  cavities  containing  tnuctts  and  small  cells  in 
different  stages  of  development. 

Blood-vessele  of  Jejumim  and  llivm. — The  arteries  come 
from  the  superior  mesenteric.  The  veins  go  to  the  vena 
portK.    The  nerves  are  from  the  solar  plexus. 

Function. — The  absorption  of  chyle  by  the  lacteals,  orig- 
inating in  the  various  villi  on  the  mucous  surface  of  these 
intestines,  seems  to  be  their  great  duty.  These  villi  becom- 
ing less  and  lees  nnmcrous  as  we  pass  from  the  jejunum, 
the  lacteals,  and  consequently  the  absorption  of  chyle,  are 
found  to  diminish  in  like  proportion. 


THB  LARGE  IMTEffTIKE. 

The  large  intestine  is  from  five  to  eight  feet  in  length, 
and  forms  about  one  fifth  of  the  intestinal  canal.  It  is 
divided  into  the  ccvcum,  colon,  fj^,  igj. 

and  rectum.    It  commences  in 
the  right  iliac  region  where 
the  ilium  ends,  and  ascends 
through  the  right  lumbar,  to 
the  right  hypochondriac,  then  | 
crosses   the   lower   border  of  ( 
the  epigastric  and  the  upper   I 
edge  of  the  umbilical  to  the 
left  side,  into  the  left  hypo- 
chondriac region,  whence  it 
descends    through    the    left 
lumbar  and  left  iliac  regions, 
^o  terminate  in  the  rectum. 

This  intestine  is  seen  thus  to 
traverse  all  the  abdominal  re- 
gions, and  to  form  nearly  a 

complete  circuit  enclosing  the  small  intestine.    It  has  the 
same  number  of  coats  as  the  small  bowel.    The  peritoneum 

Pis.  IBS  repreienti  the  Large  Inteiline.  ■  Tennlnation  of  itium,  b  Ap- 
pendix Termifonnia.  c  Caput  eoli  or  coeoam.  d  TraniTene  cokm.  *  Da- 
■caoding colon.   / Sigmoid desure.   fhCammencemantuidGouneof rectum. 
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gives  only  a  partial  covering,  and  is  studded  all  along  the 
large  intestine  with  little  reflections  containing  fat,  called 
a^ppendtces  epiploicce.  In  the  ascending  and  descending 
colons,  the  peritoneal  reflections  are  such  as  to  receive  the 
names  of  right  and  left  mesocolon.  The  arch  of  the  colon  is 
iilmost  entirely  surrounded,  has  great  facility  of  motion, 
and  is  kept  in  its  place  by  the  reflection  termed  transverse 
mesoooion.  This  reflection  goes  back  to  the  spine  and 
divides  the  abdominal  cavity  into  two  parts,  thus  separating 
the  stomach,  liver,  and  spleen  above,  from  the  intestines 
below.  The  rectum  is  kept  in  position  by  the  reflection 
termed  meso^ectum. 

The  muscular  coat  differs  from  that  of  the  small  intes- 
tine, in  having  its  longitudinal  fibres  collected  into  three 
hands,  which  are  equi-distant  and  about  an  inch  in  breadth; 
one  of  these  bands  is  anterior,  another  internal,  and  the 
third  external.  These  are  white,  strong,  and  elastic,  and 
being  shorter  than  the  other  coats,  produce  constrictions  in 
its  course,  giving  to  this  intestine  a  ceUvlar,  sacculated^  or 
pouch-like  appearance.  These  cells  or  pouches  disappear 
when  the  bands  are  divided.  These  delay  the  too  rapid 
passage  of  the  fasces. 

The  mucous  coat  differs  from  that  of  the  small  intestine 
in  being  almost  if  not  entirely  destitute  both  of  villi  and 
valvules  conniventes.  The  rugsB  that  are  seen  on  its  sur- 
face do  not  belong  to  the  mucous  coat  alone,  but  are  formed 
by  the  other  coats.  Each  of  the  different  divisions  of  this 
intestine  has  peculiarities  requiring  separate  notice. 

The  coecum,  (Fig-  184^  A)  securely  fastened  in  the  right 
iliac  fossa  by  the  peritoneum,  is  from  an  inch  to  two  inches 
in  length,  rounded  below  and  convex  externally. 

From  its  posterior  inferior  portion  on  the  left  side,  it 
gives  off  a  tortuous  process,  called  appendix  vermiformis, 
about  the  size  of  a  goose  quill,  and  varying  in  length  from 
three  to  six  inches.  Its  position  also  varies.  It  has  a 
peritoneal  covering  which  allows  it  to  float  loosely,  and 
it  is  sometimes  the  cause  of  much  mischief  by  surround** 
ing  the  ilium  and  producing  strangulation.    It  is  tubular, 
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having  a  diameter  of  two  or  three  lines,  is  composed  of 
similar  structures  with  the  rest  of  the  intestine,  and  com- 
municates with  the  coecum  by  a  somewhat  valvular  ar- 
rangement.   The  use  of  this  appendix  is  unknown. 

The  coecum  is  joined  on  its  left  side,  at  an  acute  angle^ 
by  the  ilium.  The  ilium  seems  to  perforate  the  ccecum, 
and  at  its  point  of  entrance  presents  a  transverse  elliptical 
slit  about  an  inch  in  length,  (Fig.  184,  A,)  having  access- 
ory fibres  called  retinacula,  to  strengthen  its  extremities. 
The  sides  of  this  slit  constitute  folds  or  valves  ;  the  inferior 
or  Uto-ccecal,  and  the  superior  or  tlichcolic  valve.  The  for- 
mer prevents  regurgitation  from  the  coecum,  and  the  latter 
from  the  colon  into  the  ilium.  This  valve  consists  of  two 
layers  of  mucous  tissue  investing  cellular  and  muscular 
fibres,  and  is  formed  by  the  mucous  coat  and  circular  fibres 
of  the  ilium  protruding  through  a  separation  in  the  circu- 
lar fibres  of  the  coecum.    It  looks  downward. 

The  colon  (Fig.  185)  is  a  continuation  of  the  coecum  up- 
ward, and  is  divided  into  the  ascending,  transverse,  descendr 
ing,  and  sigmoid  flexure.  Its  course  and  connections  have 
already,  to  some  extent,  been  given  ;  and  it  may  be  further 
added  that  the  ascending  colon  passes  in  front  of  the  right 
kidney,  bordering  the  duodenum  on  the  left,  to  the  under 
surface  of  the  liver,  where,  by  its  connection  with  the  gall- 
bladder, it  is  frequently  tinged  with  bile ;  thence  it  makes 
its  arch  (transverse  colon)  across  the  abdomen,  being  bounded 
above  by  the  stomach,  and  below  by  the  small  intestine* 
On  the  left  it  descends,  being  hid  by  the  small  intestine  in 
front,  and  resting  upon  the  kidney,  it  terminates  in  the  left 
iliac  region  by  a  curre  which  goes  first  upward,  then  by 
one  or  more  coils  downward,  to  the  sacro-iliac  symphysis, 
where  it  ends  in  the  rectum.  This  curve  is  called  the  sig* 
moid  flexure.  It  is  covered  by  a  refiection  of  the  peritoneum, 
allowing  it  frequently  to  be  quite  loose,  and  giving  it  con- 
siderable motion. 

The  rectum,  (Fig.  185,)  so  called  from  its  straight  course, 
is  not  so,  strictly  speaking,  for  commencing  at  the  left  ilio- 
sacral  articulation,  where  the  sigmoid  flexure  terminates, 
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it  proceeds  obliquely  downward,  in  the  pelvis,  to  the  mid- 
dle line  of  the  sacrum,  at  the  lower  end  of  which,  accord- 
ing to  Mr.  Harrison,  it  bends  forward  towards  the  peri- 
neum, then  backward  and  downward,  to  end  in  the  anus, 
about  an  inch  or  more  from  the  coccyx.  It  presents,  there- 
fore, a  curvature  both  in  the  lateral  and  antero-posterior 
directions.  The  course  of  this  intestine,  however,  varies, 
and,  in  the  foetus,  is  almost  invariably  found  straight, 
owing,  doubtless,  to  the  straight  direction  of  the  spine  at 
that  period. 

The  size  of  the  rectum  varies ;  small  above,  it  expands 
below,  just  within  the  anus,  into  a  wide  pouch,  which  is 
not  cylindrical,  but  flattened  in  front  In  the  male  the 
rectum  has  the  bladder,  prostate  gland,  and  vesiculas  sem- 
inales,  on  its  anterior  surface ;  while,  in  the  female,  on  the 
same  surface,  are  the  vagina  and  uterus. 

The  peritoneum  surrounds  this  intestine,  only  at  its 
upper  third,  fixing  it  to  the  sacrum  behind,  by  a  reflection 
termed  mescnrectum.  In  its  middle  there  is  only  a  partial 
covering  in  front  and  at  the  sides — while  at  its  lower  por- 
tion, or  inferior  third,  it  is  entirely  destitute  of  serous 
membrane,  which  is  reflected  from  this  point,  upon  the 
bladder  in  the  male,  and  uterus  in  the  female,  forming, 
in  each  case,  a  pouch,  or  cul-de-sac,  at  the  place  of  re- 
flection. 

The  muscular  coat  of  the  rectum  increases  in  thickness,' 
and  exceeds  greatly  that  of  any  other  portion  of  the  intes- 
tinal canal.  The  longitudinal  layer,  which  exists  as  bands 
in  the  colon,  spreads  out  and  multiplies,  and  forms  a  complete 
tunic  for  the  rectum ;  and  the  circular  layer  also  increases 
in  strength  and  redness,  in  its  descent,  till,  at  the  anus, 
its  fibres  become  collected  in  a  circular  bundle,  constituting 
the  internal  sphincter  ani  musde.  There  are  also  some  mus- 
cular fibres,  surrounding  the  anus  immediately  beneath 
the  integument,  termed  the  external  or  cutaneous  sphincter. 
Dr.  Horner  describes  the  longitudinal  fibres,  when  they 
have  reached  the  lower  border  of  the  internal  sphincter, 
as  turning  under  this  border,  between  it  and  the  external 
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sphincter,  and  then  ascending  for  an  inch  or  two,  in  con- 
nection with  the  mucous  coat  and  its  cellular  structure, 
into  which  they  are  inserted.  This  arrangement  explains 
the  protrusion  of  the  mucous  coat  in  prolapsus  ani. 

The  mucous  coat  is  thick  and  red,  presenting  at  the  upper 
portion  of  the  rectum  rather  a  smooth  surface,  while  at  the 
lower  are  seen  longitudinal  folds  called  columns,  which 
allow  of  the  distension  of  this  intestine,  and  also  soma 
traosTcrse  folds  which  are  not  regular  as  to  number  or 
Fio.  IB6. 


Bize.  At  the  lower  end  of  the  columns,  and  between  them, 
pouches  are  observed,  (Fig.  186.)  A  radiated  wrinkling  is 
seen  around  the  anus,  which  is  formed  by  tlie  contraction 
of  the  external  sphincter.  The  margin  of  the  anus  is  sup- 
plied with  sebaceous  follicles,  and  the  whole  mucous  coat  of 
the  rectum  abounds  with  mucous  follicles. 

The  arteries  of  the  large  intestine  are  branches  of 
the  superior  and  inferior  mesenteric,  and  of  the  internal 
pudic  arteries.  Its  veim  enter  into  the  vena  portse.  The 
solar  and  hypogastric  plexus  of  the  sympathetic  supply  it 
with  nerves. 

Flo.  IBG  representa  ■  Seclion  of  the  Anu*  aod  Rectum,  ihowing  (he  r«et«] 
pouches,  a  a  Cotumni  at  the  rectum,  b  h  Rudiments  of  columoi.  t  liters 
dbI  sphincter  divided,  i  Ememal  spincter  divided.  «  i  Folds  of  skiu  on  Iba 
Bales.    /  Pouebei.    g  Brnvles  in  the  pouches. 
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Function. — To  act  as  a  reservoir  for  the  ftecal  matter, 
seems  to  be  the  principal  use  of  the  large  intestine.  But 
that  it  alec  possesses  the  power  of  absorption  is  proved  bj 
the  fact  of  patients  being  sustained  for  weeks  solely  by  in- 
jections of  nutritious  fluids  into  the  rectum. 

ASSISTANT  OROANS  OF  DIQESnojr,   OE  COLLATITIOCS  TI3CKRA. 

The.  Liver,  (kepar.) — The  liver  is  justly  regarded  as  one 

of  the  most  important  organs  in  the  body,  on  account  of 

Fio.  I8T.  the  very  extensive 

influence  it  exerts, 

both  in  health  aad 

disease. 

It  is  Bttuaied,  as 
already  stated,  in 
the  right  hypo- 
chondriac, extend- 
ing across  the  an- 
terior and  upper 
portion  of  the  epi- 
gastric, and  occupying  a  portion  also  of  the  left  hypochon- 
driac region.  Thus  placed,  it  is  of  course  below  the  dia- 
phragm, to  which  it  is  attached  by  reflections  of  the  peri- 
toneum, termed  ligaments. 

These  ligaments  are  five  in  number.  The  falciform  or 
auspensory  extends  from  the  ambilicuB,  obliquely  upward 
along  the  Hnea  alba  and  the  right  side,  to  the  diaphragm 

FiQ.  1ST  npmenU  th«  inferior  turfaee  of  the  Liver,  a  Rigbl  lob*.  ( 1^ 
lob«.  t  Anterior  thia  mai^io.  d  Pocterior  thick  margio-  t  Right  exirenilj. 
J  Led  eitremilj.  g  Notch  on  anterior  margin,  k  Longitudinal  or  untbilicil 
flMure.  i  Round  ligament  j  Portion  of  lutpeaaorj  llgamanL  fc  Poai  <r 
bridge  acroai  umbilical  finure.  I  Poiierior  exlremilj  «f  longitudinal  Buai*. 
«  n  Where  duclui  venoBui  joins  the  inferior  veaa  csva.  e  TraniTen«  fiuun. 
p  Section  of  hepatic  duct,  q  Hepatic  aKerj.  r  Brancbei  of  latter.  ■  Vena 
portarum.  t  DiTision  into  right  and  led  lioui  xena  portarum.  u  Remaioi  of 
ductus  lenoius.  e  Gall-bladder,  u  Iti  neck,  x  Lobulua  quartui.  )  Loho- 
hii  apigelii.  i  Lobului  caudatua.  a  a  Inferior  Ten a-caf  a.  b  t  Cuttb  of  iiXT' 
e  c  Depression  for  right  kidnej.  d  d  Surface  OTor  renal  cap*ule.  e  t  PortioD 
of  liter  uncoTBfod  bj  peritodeum.  //Coronary  ligamenU  g$  Deprewioo 
for  the  Torticti  column. 
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with  which  it  is  connected  by  its  convex  border,  while  its 
lower  or  concave  edge  is  fixed  to  the  upper  surface  of  the 
liver.  Along  the  inferior  margin,  and  enclosed  within  its 
fold,  is  a  cord,  called  the  ItgametUum  teretf;  this  was  formerly 
the  umbilical  vein  of  the  foetus,  now  obliterated  and  converted 
into  a  closed  ligamentous  cord.  It  passes  into  the  anterior 
notch  of  the  liver.  The  third  and  fourth  ligaments  are  the 
right  and  left  lateral.  The  former  is  reflected  from  the  pos- 
terior part  of  the  diaphragm  to  the  posterior  margin  of  the 
right  lobe.  The  left  lateral  comes  from  the  same  part  of 
the  diaphragm  and  goes  to  the  posterior  margin  of  the  left 
lobe.  The  coronary  ligament  is  described  as  extending  from 
the  suspensory  towards  the  lateral  ligaments,  and  as  con- 
sisting simply  of  the  lateral  extension  of  the  former. 

The  liver  lies  in  the  concavity  of  the  diaphragm,  and  is 
protected  by  the  seven  or  eight  inferior  ribs.  Below  it  is 
bounded  by  the  stomach  and  duodenum,  with  which  it  is 
connected  by  the  omentum  minus ;  on  the  left  is  found  the 
spleen,  and  behind  are  the  ascending  or  inferior  cava  and 
vertebral  column. 

The/omi  of  the  liver  has  been  compared  to  an  ovoid  cut 
in  the  direction  of  its  long  axis.  Its  average  length  is 
from  ten  to  twelve  inches,  and  its  width  from  six  to  seven 
inches.  The  weight  is  from  three  to  five  pounds,  though 
all  these  measurements  are  liable  to  great  variation.  Its 
odor  is  usually  a  reddish  brown,  not  unfrequently  inter- 
spersed with  dark  patches,  especially  on  the  lower  surface, 
which  however  are  not  morbid.  The  color  of  the  liver,  in- 
deed, varies  as  much  as  its  weight  and  length.  It  is  fotihd 
red  in  the  very  young,  and  pale  and  yellow  in  the  old.  Its 
consistence  is  no  less  variable.  It  is  generally  firm,  dense, 
and  resisting,  sometimes  very  hard  and  friable ;  then  again 
quite  soft,  so  much  so  as  to  break  readily  under  pressure  of 
the  fingers.  This  latter  condition  is  often  owing  to  a  fatty 
degeneration. 

The  swfaces  of  the  liver  are  superior  and  inferior.    The 
superior  or  upper  surface  is  convex  and  smooth,  fits  in  the 
concavity  of  the  diaphragm^  and  is  divided  by  the  sus- 
37 
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pensory  ligament,  from  front  to  back,  into  two  unequal 
portions. 

The  lower  surface  is  very  irregular,  being  marked  by 
several  eminences  and  depressions,  or  fissures.  Bunning 
from  the  notch  in  the  anterior  edge  of  the  liver  backward,  on 
a  line  corresponding  with  the  direction  of  the  suspensory 
ligament,  is  the  umbilical  or  Jwrizontal  fissure,  containing 
in  its  anterior  portion  the  obliterated  umbilical  vein,  and 
in  its  posterior  the  remains  of  the  ductus  venosus.  This 
fissure  divides  the  liver  into  its  right  and  l^  lobes ^  and  is 
sometimes  converted  at  its  anterior  part  into  a  complete 
tube,  by  a  portion  of  the  substance  of  the  liver  crossing  it 
after  the  manner  of  a  bridge  and  connecting  its  edges. 

The  trwMverae  fissure^  situated  near  the  centre  of  the 
lower  surface,  is  quite  broad,  about  two  inches  in  length, 
and  crosses  the  umbilical  at  right  angles.  It  contains  the 
hepatic  artery  and  duct,  the  vena  portarum,  lymphatics  and 
nerves,  and  cellular  tissue  which  bind  all  these  together. 

The  right  lobe  is  much  the  largest,  and  contains  nearly  the 
whole  of  the  transverse  fissure.  Proceeding  from  it,  behind 
the  transverse  fissure,  and  between  it  and  the  posterior  part 
of  the  umbilical,  is  another  lobe,  called  Icbtdus  Spigdii  or 
middle  lobe.  This  lobe  is  somewhat  pyramidal  in  its  shape, 
and  sends  over  the  transverse  fissure  a  projecting  papilla, 
which  is  one  of  the  porta  or  gateways  of  the  liver.  An 
elongation  of  the  lobulus  Spigelii,  outward  and  forward 
along  the  right  lobe  and  behind  the  transverse  fissure,  is 
called  the  Icbultis  catuiatus.  On  the  right  lobe  and  in  front 
of  the  transverse  fissure,  between  the  umbilical  fissure  and 
the  gall  bladder,  is  seen  another  elevation,  not  so  distinct, 
called  the  lobulvs  guartm  or  anonymua.  Its  posterior  ex- 
tremity is  opposite  the  Spigelian,  and  constitutes  the  second 
porta  of  the  liver.* 

*  The  author  had  an  opportunity  of  wiineHing  a  very  curious  froiuposUton  of 
porta  on  the  inferior  surface  of  a  lirer  taken  from  a  subject  in  the  dissecting 
room  of  the  Baltimore  College  of  Dental  Surgery.  The  following  account  was 
sent  to  the  Medical  Examiner,  from  which  we  quote :  *<  I  am  sorry  to  say 
that  I  did  not  witness  the  remoyal  of  this  liTcr,  and  did  not  see  it  in  its  natural 
situation,  and  cannot  hence  state,  with  positife  certain ty,  which  of  the  edges 
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Structure  or  different  elements  of  the  Liver. — This  organ 
consists  of  membranes,  blood-vessels,  hepatic  ducts,  lymph-* 
atics,  cellnlar  tissne,  nerves,  and  acini. 

The  membranes  are  the  eerous,  which  has  been  noticed^ 
and  the  ^fibrous.  This  latter  consists  of  condensed  cellalar 
stnicture,  which  lies  beneath  the  serous  coat^  and  forms  the 
immediate  covering  to  the  whole  surface  of  the  liver,  ad- 
hering to  it,  and  sending  innumerable  processes  every 
where  into  its  substance,  which  both  separate  and  surround 
the  different  granules  or  lobules,  forming  complete  capsules 
for  all  the  acini.  This  membrane  also  forms  a  sheath  for 
all  the  vessels  which  enter  or  depart  at  the  transverse 
fissure.  This  sheath  follows  and  continues  round  the 
ramifications  of  these  vessels  throughout  the  liver,  and 
takes  the  name  of  the  capsule  of  Olisson.  It  is  regarded  in 
&ct  as  the  foundation  structure  of  all  the  different  elements 
composing  this  largest  gland  in  the  body. 

The  blood-vessels  of  the  liver  are  of  three  kinds,  two  of 
these  pass  in,  the  other  comes  out.  The  hepatic  aHery  and 
vena  portarum  enter  the  liver,  while  the  vena  cava  hspat* 
uxB  pass  out 

The  hepatic  artery  is  a  branch  of  the  coeliac  axis,  and  as- 

of  the  liter  presented  front  and  towards  the  ribs — a  fact  of  some  interest,  and 
in  reference  to  which  I  hare  to  regret  my  not  being  able  to  procure  any  infer- 
■lation  from  those  who  remoted  it. 

**  If  where  the  umbilical  Tein  or  cord  enters,  be  taken  u  the  anterior  edge  of 
the  liyer,  in  accordance  with  the  usual  anatomical  descriptionsi  then  the  state 
of  things  is  as  follows : 

*<  1.  The  thickest  edge,  with  its  round  and  smooth  surface,  which  is  always 
described  as  posterior,  is  now  found  in  froDt,  while  the  anterior  sharp  edge  is 
placed  behind.  3.  The  right  lobe  is  much  the  smallest,  and  about  the  size  of 
what  the  left  usually  is,  while  the  left  was  the  usual  size  of  the  right  3.  The 
lobulus  Spigelii  b  in  front,  instead  of  behind  the  transTerse  fissure,  and  on  the 
left,  instead  of  the  right  lobe.  4.  The  inferior  vena  cara  was  also  in  front  of 
the  liier,  instead  of  its  back  part,  and  on  the  left  instead  of  the  right  lobe. 
If,  on  the  other  hand,  the  thick  and  round  edge  of  the  liver,  together  with  tb« 
usual  situation  of  the  lobulus  Spigelii  and  ascending  cava,  be  taken  as  the 
posterior  edge>  then  the  situation  of  the  parts  is  as  follows :  1.  "Rie  gafl 
bladder  is  on  the  posterior  edge  of  the  left  lobe,  instead  of  the  anterior  and 
inferior  surface  of  the  right.  9.  The  umbilical  cord  enters  the  centre  of  the 
posterior  edge,  instead  of  the  fissure  on  the  anterior  edge.  9.  The  lobnloi 
Spigelii  passes  oyer  the  transTerse  fissure  to  the  left  lobe.** 
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Thifl  duct  is  to  the  right  of  the  artery,  having  the  Tena 
portaa  behind  and  between  the  two.  It  has  two  coats — the 
internal  is  mncons,  and  the  external  fibrons.  The  nse  of 
the  biliary  ducts  is  to  convey  the  bile,  after  its  secretion  in 
the  liver,  to  either  the  duodenum  or  the  gall  bladder. 

The  lymphatica  are  numerous  and  arranged  into  a  super- 
ficial and  deep  set.  The  former  are  seen  beneath  the  peri- 
toneum, in  the  form  of  a  net-work.  The  latter  pass  out 
of  die  liver,  at  its  transverse  fissure,  and  go  to  the  adjacent 
lymphatic  glands,  or  enter  the  thoracic  duct. 

The  nervee  come  from  the  solar  plexus,  and  accompany 
the  blood-vessels  into  the  liver.  Some  filaments  are  traced 
from  the  pneumogastric  and  phrenic. 

The  Acini. — ^This  element  is  best  seen  by  tearing  the 
liver,  when  it  presents  the  form  of  granules,  about  the  size 
of  millet  seed,  which,  from  their  resemblance  to  the  seed  of 
the  grape,  were  called,  by  Malpighi,  aciwL  Their  shape  is 
described  as  spheroidal,  or  polyhedral,  and  each  one  is  con- 
sidered a  perfect  miniature  of  the  entire  gland,  as  each  is 
composed  of  the  capillary  blood-vessels  of  the  liver,  with 
commencing  radicles  of  the  excretory  ducts  or  pori  biliarii. 

mCROSOOPIC  ANAT0M7  OV  THE  UVEB. 

The  observations  of  Mr.  Kiernan  are  generally  received 
as  the  most  accurate,  though  their  entire  correctness  has 
been  called  in  question  by  some  of  the  most  respectable 
anatomists.  According  to  this  gentleman,  the  acini  of 
Halpighi  shotdd  be  called  hbideSy  as  they  contain  still 
smaller  granules,  which  he  calls  the  proper  acini,  and 
which  present  two  colors — a  brown  and  a  yellow,  termed 
the  cortical  and  medullary  portions. 

This  distinction,  however,  is  now  pretty  generaUy  aban- 
doned, the  structures  being  regarded  the  same,  and  the 
difference  in  colors  being  considered  as  due  to  the  higher 
vascularity  of  the  brown,  and  the  presence  of  bile  in  the 
origins  of  the  pori  biliarii  of  the  yellow. 

The  lobules  present  a  rounded  form  with  angular  pro- 
jections.  Each  has  a  base  which  rests  upon  a  hepatic  vein, 
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the  8id^4dhdar,  (Fig  189,  B.)    The  base  enters  into  tlio 
oonfltitation  of  the  vsUs  of  the  anb-lobular  rein,  and  the 


the  mionte  brsncheB  of  the  vena  portse,  hepatic  vein,  and 
hepatic  duct  ramify. 

The  interior  of  the  lobule  has  its  centre  (Fig.  1S9,  A) 
ODcnpied  by  a  vein,  called  intra-lobviar,  which  connects  it 
with  the  gub-lobular  vein.  The  inteErala,  between  the  fia- 
aores  of  adjacent  lobules,  are  called  irUerlobular  jieaurea ; 
and  the  spaces,  formed  by  the  apposition  of  several  lobules, 
are  oalled  intefdobalar  spaces.  These  spaces  and  fiesnres 
sre,  occupied  by  the  delicate  branches  of  the  portal  vein, 
hepatic  artery  and  duct,  termed  each  ifUerlobvlar,  and 
formed  from  the  plexuses  belonging  to  the  sheaths,  consti- 
tuting the  portal  canals,  which  are  hence  called  vaginal 
pUxuaes.  From  the  interlobular,  branches  of  each  set  pro- 
ceed, and  enter  the  lobules,  forming  plexuses  in  each,  called 
Idbtilar  venous,  and  labtAar  bOiary  pUninisea. 

The  lobular  plexus  of  the  portal  vein  contains,  in  its 
meshes,  Ute  acini,  or  biliary  plexus,  and  is  traced  into  the 
intra-lobular  vein,  and  thence  to  the  sub-lobular,  from 
which  the  hepatic  veins  are  formed.  It  is  not  settled 
whether  the  terminations  of  the  biliary  ducts  are  coecal,  or 
anastomosing  arches. 

The  lobules,  thus  constituted,  are  supposed  to  be  nothing 
but  a  congeries  of  biliary  ducts,  surrounded  by  blood-ves- 
sels. More  recent  observations,  with  the  microscope,  make 
each  acinus  to  consist  of  a  collection  of  cells  of  various  sice 

Flo.  189,  A  repnwDb  the  Lobulu  of  Mr.  Kiernaa.  •  Intn-lobular  Tain, 
t  Interlobular  fiuure.    s  Intsrlobulir  tpacB. 

Flo.  189,  B  reprueatj  the  Sub-lobular  feiti.  ■  Lobule,  h  lotn-lobulu 
veio.    c  Sub-lobular  bepatio  vein — a  loDgiludinal  Motion  beitiE  mada  of  it. 
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and  shape,  containing  bile  with  globules  of  fat;  thus  pror- 

ing,  it  is  thought,  that  these  cells  are  the  reiki  secreting 

Fie.  190.    A  agents  of  the  bile, 

^  and  that  from  these 

cells  it  IB  coDveyed 

into  the  pori  biliarii 

by  a  process  not  yet 

settled.     The  liver 

is  developed  by  a 

protrusion  from  the 

intestinal  canal. 

The  gaU-Uadder 
(Fig.  187)  is  sito- 
ated  in  s  depres- 
sion upon  the  an- 
terior part  of  the 
lower  surface  of  the 
right  lobe  of  the 
liver,  and  is  a  reser- 
voir for  receiving 
the  bile.  Its  form 
is  conical;  its  larger 
portion,  or  fundus, 
projects  somewhat 
^  beyond  the  anterior 
,  edge  of  the  liver, 
and  looks  to  the 
right,  downward 
and  forward.  It» 
3  narrow  or  constrict- 

ed portion,  called  the  neck,  is  directed  upward  and  back- 

of  tbree  Lobules,  displsjiDE  ^ 

III  InterlobuUr  Tsins  in  Ihe  Bpscw. 

pl»ui.    414 


Pia.  190,  A  rcpraents  s  borizontal 
two  principal  tjitemi  of  Blood-Tewelt. 
9  99  iDlerlobutar  TBioi  in  the  fiuurei.    3  3  3  Lobular 
Intralobalar  branches  of  bepatic  teina. 

Fig.  190,  B  reprcBente  tbe  Lobular 
Interlobular  ducla.    3  3  3  Interlobular  cellular  tiiiue.    4  4  Lobular  biliuj 
plexuiinjeeted.    S5  Intra-lobularbraoches  of  hepatic  Tein.    CGCeDlnlpo^ 
tioDt  of  lobulet  uninjecled. 
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ward  to  the  left,  where  it  becomes  somewhat  convoluted, 
and  ends  in  a  tube,  called  the  cystic  ducty  about  an  inch 
and  a  half  long,  which  has  already  been  described  as  join- 
ing the  hepatic,  to  form  the  ductus  communis  choledodius, 
whose  entrance  into  the  duodenum  has  already  been  traced. 

The  gall-bladder  has  three  coats.  The  first,  or  pento- 
nealj  is  partial,  covering  only  the  anterior  surface;  the 
second  consists  of  condensed  cellular  structure,  and  is  called 
the  Jibroits;  while  the  third,  which  is  internal,  is  the  mt^ 
cous  cocU.  This  coat  presents  wrinkles  or  folds  which  take 
a  tortuous  or  spiral  course,  and  have  between  them  nu- 
merous cells,  which  give  the  surface  of  this  coat  a  honey- 
comb appearance.  This  coat  is  always  found  colored,  either 
yellow  or  green,  from  the  bile. 

Blood-vessels. — The  artery  of  the  gall-bladder,  the  cystic, 
comes  from  the  hepatic.  Its  vein  goes  to  the  vena  portaa. 
Its  nerves  come  from  the  sympathetic.  Its  lymphcUics 
are  numerous,  and  unite  with  those  of  the  liver.  The  gall- 
bladder is  developed  by  an  offset  from  the  hepatic  duct. 

Function  of  the  Liver. — The  office  of  this  viiscus  is  clearly 
to  secrete  the  bile,  which  secretion  is  found  to  occur  in  the 
lobules  or  acini,  from  the  blood  of  the  portal  vein. 

The  bile  is  a  viscid  fluid,  of  a  yellow  or  greenish  yellow 
color,  and  a  very  bitter  taste.  It  is  said  to  consist  of  chole' 
sterine,  which  is  a  white,  fatty,  crystallizable  substance,  re- 
sembling spermaceti;  choleic  acidy  which  is  a  peculiar 
animal  substance  combined  with  soda ;  and  coloring  matter 
called  biliverdin.  The  chemical  analysis  of  Berzelius  makes 
bile  to  consist  of  water,  80  parts ;  bilin,  a  substance  taking 
the  resinous  condition  by  the  application  of  an  acid,  8  parts ; 
mucuSy  3  parts ;  saline  substances,  of  which  soda  is  the 
prominent,  9  parts. 

The  offices  of  the  bile  are,  first,  to  act  upon  the  chyme  in 
the  duodenum,  in  its  conversion  into  chyle ;  second,  a  por^ 
lion  of  it  unites  with  the  residuum  of  the  chyle,  and  is  passed 
off  by  the  bowels  as  excrement,  thus  ridding  the  blood  of 
its  superfluous  hydro-carbon ;  third,  it  excites  the  peri^ 
staltic  action  of  the  muscular  coat,  and  acts  as  a  stimulus  to 
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increased  secretion  from  the  mncous  follicles ;  and  fourth, 
the  liver  is  regarded  as  the  only  organ  for  depurating  the 
blood  of  its  superfluous  hydro-carbon,  in  the  foetal  state  or 
before  respiration  is  established.* 

THE  PANCREAS,   (ftof  xp9<H,  all  flesh.) 

This  gland  is  next  in  importance  to  the  liyer,  from  the 

assistance  it  renders  in  completing  the  digestive  process, 

the  formation  of  the  chyle. 

It  is  situated  in  the  posterior  epigastric  region,  behind  the 

FiQ.  191.  stomach,  and  in  front  of 

the  spine,  the  lesser  mnar 
cle  of  the  diaphragm,  the 
aorta,    ascending  vena 
*  ti  ■   cava,  and  superior  mes- 

^'^^^  enteric  artery,  and  be^ 

tween  the  two  laminaa  of  the  mesocolon.  Its  direction  U 
across  the  body,  transversely  from  the  spleen  on  the  left, 
with  which  it  is  connected,  to  the  curvature  of  the  duode* 

Fio.  191  repreMnts  the  Pancreas.  1  Hea4  of  the  pancreM.  3  Neck.  ) 
Boij.    4  Tail.    5  Pancreatic  duct. 

*  In  addition  to  these  Ainctions,  M.  Bernard  adds  those  of  **  tangviyicaHm  sod 
ifmiihriwn.'^  His  recent  experiments  seem  to  show  that  the  Liver  forms 
sugar,  fibrin,  and  fat ;  that  these  three  substances  contribute  to  establish  the 
equilibrium  in  the  blood,  and  that  no  matter  what  the  aliment  is,  the  liYer  bsi 
the  power  to  transform  it  into  material  fit  for  nutrition.  Thus  the  composition 
of  the  blood  is  preserved  in  its  proportionate  number  of  regular,  healthy  els» 
ments;  for  the  sugar,  fibrin,  and  fat,  being  thus  furnished,  restore  to  the  Mood 
again  those  substances  which  it  is  continually  losing,  and  thus  preserve  the 
blood  in  a  state  of  health.  In  a  chemical  point  of  view,  the  liver  is  considered 
tm  organ  of  iangviJUaUon. 

But  the  liver  is  also  regarded  as  regulating  the  iquUibrium  of  the  cireolsr 
tion.  Thus,  in  camiverous  animals  there  is  less  fat  secreted  by  this  oigsBi 
because  there  is  more  taken,  already  formed,  as  aliment.  In  the  herbiferooi 
elass,  where  there  is  much  saccharine  matter  consumed,  the  liver  forms  less 
sugar ;  and  the  less  fibrin  the  stomach  digests,  the  more  it  is  found  lbs 
liver  contains.  Consequently  in  man,  whose  diet  is  so  variable,  the  bkwd  will 
be  furnished,  by  the  liver,  with  that  element  in  the  largest  proportion,  which  is 
found  most  deficient  in  his  aliment,  thus  making  this  organ  a  balancing  oigsn, 
or  organ  of  equiUhrium.  From  American  Journal  Medical  Sciences,  October, 
1851. 


ZHB  PAHCKBA&  68t 

nnm  on  the  right,  (Fig.  180,)  where  it  is  closely  attached, 
and  from  which  it  is  often  with  difficulty  separated.  Its 
form  is  somewhat  of  a  parallelogram,  about  seven  inches  ia 
length,  and  two  in  breadth.  Its  cdofr  is  of  a  light  gray,  or 
pink.  Its  BiruduTt  resembles  that  of  the  salivary  glands,  so 
much  so  that  it  is  called  the  abdominal  salivary  gland.  It 
belongs  to  the  conglomerate  claas  of  glands,  and  consists  of 
lobules  of  various  size,  which  are  resolvable  into  still  smaller 
bodies  or  granules,  all  of  which  are  connected  by  cellular  ticH 
sue,  with  their  interstices  occupied  by  blood-vessels.  This 
gland  has  no  proper  peritoneal  coat,  nor  investing  tunic, 
unless  the  lamina  of  condensed  cellular  membrane  which 
surrounds  it,  be  considered  as  such. 

Its  arteries  come  from  the  splemc,  which  courses  the  upper 
margin.  Its  veins  enter  the  splenic,  and  thence  the  vena 
ported.    Its  nerves  are  from  the  solar  plexus. 

Its  excretory  ducty  called  the  ductua  Wiraungiij  is  seen  by 
scraping  off  some  of  the  surface  of  the  gland  about  its  cen^ 
tre,  and  is  traced  as  a  remarkably  white  and  thiu  tube, 
extending  from  the  left  extremity  or  tail  of  the  gland,  to 
its  right  or  head.  Here  it  increases  in  size,  and  is  some* 
times  joined  by  a  duct  from  the  lesser  pancreas,  which  is  only 
an  enlargement  of  the  head.  This  duct,  just  before  entering 
the  duodenum,  joins  the  ductus  communis,  though  it  is  not 
imfrequently  seen  to  enter  separately.  It  arises  by  fine 
radicles  from  the  granular  masses,  constituting  the  lobules, 
like  the  vesicular  origins  of  the  salivary  glands.  These 
unite  to  form  the  still  larger  tubes  which  proceed  from  the 
circumference  to  the  centre,  and  discharge  nearly  at  right 
angles  into  the  common  duct. 

Fundicm, — To  secrete  the  pancreatic  fluid,  which,  as 
stated  elsewhere,  is  conveyed  into  the  duodenum ;  with  the 
bile,  by  their  combined  agency,  it  converts  the  chyme  into 
chyle.  But  what  part  this  fluid  takes,  or  what  is  its  special 
action  in  the  process  of  chylification,  all  works  on  anatomy 
and  physiology  tell  us  is  yet  unknown.  This  uncertainty 
or  obscurity  as  to  the  use  of  the  pancreatic  fluid,  would 
seem  to  be  entirely  removed,  and  the  question  oonclusively 
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settled,  by  tlie  recent  experiments  of  M.  Bernard.*  The 
following  is  given  by  Prof  March  as  the  substance  of  those 
experiments,  at  which  he  was  present :  "  Pancreatic  juice, 
when  collected  from  a  living  animal  (a  dog  for  example) 
by  means  of  a  fistula  artificially  established,  has  clearly 
identically  the  same  physical  character  as  the  saliva,  being 
limpid,  colorless,  slightly  ropy,  and  rather  heavier  than 
water.  It  is  constantly  alkaline,  and  is  coagulable  by  heat 
and  strong  acids,  owing  to  the  presence  of  albumen.  The 
saliva  is  slightly  alkaline  when  collected  pure,  but  never 
coagulable  by  heat  or  acids.  When  the  pancreatic  juice  is 
put  in  contact  with  azotised  aliments,  as  fibrin,  albumeUi 
and  gelatine,  there  is  no  effect  produced.  Putrefaction  oc- 
curs in  time,  but  no  digestion.  When  applied  to  farina- 
eeous  substances,  they  are  changed  into  sugar,  which  is  ab- 
sorbable." Thus  far,  he  states,  is  known.  But  it  was  not 
known  before  the  discovery  of  M.  Bernard,  "  that  when  this 
fluid,  the  pancreatic,  is  put  in  contact  with  fatty  substances 
of  every  nature,  as  oils,  animal  fats,  butter,  &c.,  they  are 
quickly  digested  or  decomposed,  and  reduced  to  a  state  in 
which  they  may  be  absorbed  into  the  circulation.  This 
property  is  peculiar  to  the  pancreatic  juice,  not  being  pos- 
sessed by  the  saliva,  gastric  juice,  bile,  serum,  nor  any  other 
fluid  of  the  animal  economy.  The  first  effect  produced 
when  you  put  the  pancreatic  fluid  in  contact  with  the  oil, 
or  any  fatty  substance,  is  to  form  an  intimate  emulsion, 
which  will  not  separate  on  standing.  If  you  agitate  oil 
with  saliva,  gastric  juice,  serum  or  pure  bile,  or  any  other 
animal  fluid,  the  mixture  separates  when  in  repose."t 

The  great  office  of  the  pancreatic  fluid  then,  in  changing 
the  chyme  into  chyle,  seems  to  be  to  dissolve  and  hold  in 
solution  its  fatty  matters,  that  they  may  be  capable  of 
absorption.    M.  Bernard  also  states,  as  an  established  fact, 

*  The  facts  stated  above  are  taken  from  the  first  number,  Vol.  1st,  of  the 
**  Ohio  Medical  and  Surgical  Journal,**  for  September,  1848. 

t  Frerichs  contradicts  Bernard's  statements  on  this  point,  but  he  has  manifestly 
misunderstood  them.  The  result  of  the  experiments  made  by  him.  Bidder, 
Schmidt  and  Lenz,  has  been  rather  a  modification  than  a  refutation  of  his 
Tiews.    For  a  brief  account  of  these  results,  see  *<  Dental  Chemistry,*'  p.  144< 
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"  that  the  union  of  the  bile  and  pancreatic  fluid  pFoducee  a 
new  and  distinct  fluid,  having,  in  addition  to  the  peculiar 
properties  of  these  two  fluids,  another  superadded,  that  of 
digesting  azotised  substances,  or,  in  other  words,  having  the 
properties  of  the  gastric  juice." 

THB  SPLEEN,  (tjo^.  lien.) 

The  flpleen  (Fig.  180)  is  situated  in  the  posterior  part  of 
the  left  hypochondriac  region,  having  the  diaphragm  above, 
and  the  colon  and  kidney  below,  and  the  stomach  and  pan- 
creas upon  its  right.  Its  shape  resembles  an  oval,  cut  in 
the  long  direction.  Its  cdor  varies,  though  most  generally 
it  is  a  deep  blue  or  purple.  Its  size  also  varies,  being  from 
four  to  five  inches  long,  and  from  two  to  three  inches  wide. 
It  is  convez  towards  the  ribs,  and  concave  towards  the 
stomach.  In  this  concavity  there  is  a  depression  called 
kilum  lienia,  in  which  the  blood-veasels  and  norves  enter  and 
pass  ont.  Sometimes  there  are  several  spleens,  in  which 
case  the  superfluous  ones  are  said  to  be  not  larger  than  nut^ 
megs. 

Structure, — This  organ  (Fig.  192)  has  two  coate,  aeroua 

hnd^invua.    The  serous  is  a  reflection  from  the  peritoneum, 

Fio.  192.       ^i"!  gi^'es  it  a  complete  investment,  except 

•  where  the  vessels  enter.  This  coat  attaches 
the  spleen  to  several  organs,  as  the  stomach, 
colon,anddiaphragm,  by  its  reflections,  called 
gastrosplentCj  <fp/enico-oo'ic,  and  ajjlenico-pkre- 
nic  ligaments. 
The  fibrous  or  proper  coat  is  closely  con- 
nected with  the  serous,  and  is  a  thin,  but 
compact,  extensible,  and  elastic  membrane, 
which  not  only  surrounds  this  organ,  but  sends  down  into 
its  substance  innumerable  fibres  and  lamellss,  which  traverse 
it  in  every  direction,  and  divide  it  into  partitions,  making 
it  cellular.    This  coat  also  forms  sheaths  for  the  blood- 

Fia.  193  repruenU  tlie  Spleen.  Between  1  and  3,  bilui  or  fiuure  of  the 
•pleea,  whero  the  blood-veuete  enter  and  put  out.  4  Ono  at  the  largec 
bnucbet  of  the  iplenie  uteij.    5  Spleolo  Tein. 
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Teasels  in  their  distribution  throngli  this  organ.  The  cells 
are  filled  with  a  bloody  pulp,  of  a  grnmons  character,  in 
which  the  microscope  detects  a  number  of  small  oval  corpus* 
cles,  of  a  reddish  color,  and  about  the  size  of  the  red 
globules  of  blood.  The  spleen  contains  also  some  small 
bodies,  called  after  Malpighi,  which  are  described  as  being 
about  the  third  of  a  line  in  diameter,  and  consisting  of  con- 
voluted blood-vessels  and  lymphatics,  connected  by  elastic 
tissue,  and  resembling  minute  lymphatic  glands.  They  are 
said  to  contain  lymph  of  the  color  of  milk. 

Bloodrvessda. — The  splenic  artery^  the  largest  branch  of 
the  cceliac,  takes  a  tortuous  course  along  the  superior  mar- 
gin of  the  pancreas,  and  enters  the  hUum  of  the  spleen  by 
five  or  six  branches,  which  ramify  minutely  throughout 
its  substance.  Injections  have  shown  that  the  different 
branches  do  not  anastomose^  hence  each  branch  is  regarded 
as  having  an  independent  function,  and  the  spleen  as  con* 
sisting  really  of  several  organs  like  the  conglomerate  gland& 
The  veins  are  numerous,  having  thin  coats,  and  presenting 
enlargements,  which  are  compared  to  the  corpus  cavernosum 
penis.  These  differ  from  the  arteries  by  anastomosing 
freely  with  each  other,  and  unite  to  form  the  ajUemo  vein,  a 
very  large  trunk,  which  is  one  of  the  principal  roots  of  the 
vena  portce.  This  vein,  like  the  rest  of  the  portal  veins,  is 
without  valves. 

The  nerves  come  from  the  solar  plexus  and  accompany 
the  artery.  The  lymphatics  are  superficial  and  deep,  and 
go  to  glands  at  the  hilum. 

Function, — The  use  of  this  organ  is  unknown,  but,  not- 
withstanding this,  there  is  no  scarcity  of  speculations  about 
the  matter.  The  most  generally  received  theory  is,  that  it 
serves  as  a  reservoir  or  diverticvlum^  when  the  abdominal 
organs  are  threatened  by  undue  congestion  of  the  portal 
system* 

SECTION  III. 
ORGAKS  OF  ABSORPTION  OF  THE  TRUNK. 

The  organs  of  absorption  naturally  follow,  in  the  physi- 
ological arrangement,  those  of  digestion ;  for  while  it  ifl 
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tlie  office  of  the  latter  to  convert  tlie  crude  aliment  into 
chyme  and  chyle,  it  is  the  husiness  of  a  portion  of  the  for- 
mer to  take  up  this  chyle,  thus  prepared  for  the  nutrition 
of  the  body,  and  introduce  it  into  the  circulation,  whence 
it  is  conducted,  along  with  the  blood,  to  the  lungs,  where 
it  receives  its  final  and  finishing  stroke  as  blood,  to  be  now 
taken  up,  by  the  organs  of  circulation,  and  distributed 
throughout  the  system  for  the  support  of  every  part. 

The  organs  of  absorption  comprise  three  sets  of  struc- 
tures— the  ladealSy  lymphcUicSy  and  lymphatic  or  cibsorbent 
glanda. 

Under  the  head  of  glandular  tissue,  some  general  re- 
marks are  made  upon  the  absorbent  system.  The  lacteals 
(Fig.  182)  and  lymphatics  are  regarded  as  parts  essentially 
of  the  same  system  of  vessels,  though  having  different 
names.  The  structure  of  both  is  the  same,  consisting  each 
of  two  coats — an  external,  which  is  regarded  as  fibrous  by 
fiome,  and  muscular  by  others ;  and  an  irUemcdy  which  is 
very  delicate  and  transparent,  resembling  that  of  the  veins. 
A  middle  coat  is  also  spoken  of,  which  is  thin,  as  in  the 
veins,  but  destitute  of  the  elastic  lamina.  Like  the  veins, 
the  internal  coat  of  the  absorbents  presents  numerous  folds 
constituting  valves.  These  valves  are  of  semilunar  shape, 
and  arranged  in  pairs,  giving  the  vessels  containing  them 
a  braided  or  knotted  appearance,  (Fig.  18.)  These  valves 
prevent  the  retrograding  of  the  chyle  and  lymph.  The 
absorbents,  like  the  veins,  are  divided  into  the  superficial 
and  deep,  and  have  their  fiuids  running  the  same  direction. 

The  trunks  of  the  absorbents  terminate  in  the  venous 
system;  hence  these  two  are  only  regarded  by  some 
as  continuations  of  one  and  the  same  system.  This 
difference  however  is  observed,  that  all  the  absorbents, 
whether  superficial  or  deep,  converge  and  pass  through  a 
set  of  bodies  called  lymphatic  or  absorbent  glandSy  while 
veins  do  not.  The  absorbents,  on  entering  these  glands,  are 
termed  vaaa  infererUia,  and  on  passing  out  vasa  efferentia. 
These  glands,  as  elsewhere  stated,  are  very  numerous,  pre- 
senting a  reddish,  or  gray  color,  varying  in  size  from  a  cur- 
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rant  to  an  almond^  and  mostly  of  an  oval  or  round  form. 
Their  consistence  is  firm^  each  being  surrounded  with  a 
fibrous  capsule.    They  generally  run  in  chains  or  clusters* 

The  division  of  the  absorbents  into  lacteals  and  lymphat- 
ics, is  founded  on  the  color  of  the  respective  fluids  ;  the  chyle 
of  the  lacteals  resembling  milk,  while  the  lymph  of  the  ab- 
sorbents looks  like  serum  or  water. 

The  lacteals  are  limited  to  the  abdomen,  and  have  their 
origin  in  the  numerous  villi  of  the  small  intestine,  espe- 
cially its  upper  portion,-  which  converge  to  the  mesenteric 
glands,  through  which  they  pass,  and  thence  proceed,  after 
being  reduced  to  one  or  more  trunks,  along  the  superior 
mesenteric  artery  to  its  root,  where  they  enter  the  thoracic 
duct  The  mesenteric  glands  are  situated  between  the  1am- 
inas  of  the  mesentery,  and  are  estimated  at  about  one  or  two 
hundred  in  number. 

The  lymphatics  are  found  in  every  part  of  the  body,  ex- 
cept the  interior  of  the  brain,  spinal  cord,  cartilages,  ten- 
dons, and  ligaments,  and  though  they  are  not  as  yet 
demonstrable  in  these  parts,  there  is,  nevertheless,  the 
strongest  reason,  from  analogy,  for  believing  that  they 
exist  there.  Their  function  is  to  absorb  from  every  tissue 
all  the  particles  of  matter  that  have  become  effete^  useless, 
and  as  it  were,  worn  out,  and  to  conduct  these  into  the 
thoracic  duct,  there  to  mingle  with  the  chyle  from  the  lac- 
teals, and  thence  into  the  circulation,  or  as  in  the  right 
head  and  neck,  and  right  upper  extremity,  to  go  more  di- 
rectly into  the  venous  system.  The  lymph  then,  like  the 
chyle,  is  carried  into  the  venous  circulation,  is  mingled 
with  the  venous  blood,  and  conducted  to  the  lungs,  where 
the  purification  and  conversion  into  arterial  blood  occurs, 
BO  that  it  is  fitted  to  enter  the  system,  and  perform  the 
same  office  of  nutrition  as  before. 

THE  LYMPHATICS  AJSH)  GLANDS  OF  THE  STOMACH. 

The  lymphatics  of  the  stomach  are  superficial  and  deep. 
The  former  present  a  plexiform  arrangement  beneath  the 
peritoneum ;  the  latter,  a  similar  appearance  in  the  mucous 
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coat,  converging  from  different  directions,  thus  accompanj 
the  epiploic  and  coronary  vessels  to  the  glands,  along  the 
greater  and  lesser  curvature  of  the  stomach,  amounting  to 
eight  or  ten  in  number,  through  which  they  pass,  and 
thence  proceed  to  the  thoracic  duct  Some  are  seen  going 
to  the  glands  of  the  spleen,  and  others  to  those  about  the 
pylorus. 

I 

^  LYMPHATIGS  AND  GLANDS  OF  THB  INTESTINES. 

The  lymphatics  of  the  small  intestine,  like  those  of  the 
:  stomach,  are  superficial  and  deepy  the  former  being  situated 

beneath  the  peritoneum,  the  deep  in  the  mucous  coat,  or 
I  between  the  latter  and  the  muscular.    Both  sets  enter  the 

[  mesenteric  glands,  and  go,  as  stated,  to  the  thoracic  duct. 

f  The  lymphatics  of  the  large  intestine  are  not  so  numerous 

as  those  of  the  small.    They  have  a  like  division  into  super- 
ficial and  deep,  and  also  follow  the  course  of  the  blood-ves- 
i  sels.     Those  of  the  ascending  and  transverse  colon  unite 

r  with  the  lymphatics  of  the  mesentery;  while  those  of  the 

;  descending  colon  and  sigmoid  flexure  enter  the  lumbal' 

glands.  The  lymphatics  of  the  rectum  do  not  all  go  to 
the  lumbar  glands — part  of  them  enter  the  hypogastric. 
The  lumbar  glands  are  very  numerous,  and  found  along  the 
course  of  the  common  iliac  arteries,  continuous  with  the 
pelvic  chain,  also  around  the  aorta,  ascending  cava,  on  each 
side  of  the  bodies  of  the  lumbar  vertebras,  and,  in  fact, 
scattered  in  every  direction  from  the  base  of  the  sacrum  to 
the  diaphragm.  These  glands  not  only  give  passage  to 
the  lymphatics  of  the  left  portion  of  the  large  intestine, 
but  they  also*  receive  all  those  of  the  pelvis,  corresponding 
to  its  several  viscera,  which,  after  passing  through  the  iliac, 
sacral,  and  lumbar  glands,  finally  enter  the  receptaculum 
chyli,  by  several  large  trunks  which  form  the  commence- 
ment of  the  thoracic  duct. 

LYMPHATICS  AND  GLANDS  OF  THE  IIVER. 

The  lymphatic  vessels  of  the  liver  are  superficial  and 
deep,  and  exceedingly  numerous.     They  are  readily  in- 
38 
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jected  from  any  of  the  large  trunks^  by  the  yielding  of 
the  valves.  The  superficial  set  are  found  all  over  the 
convex  and  concave  surfaces  of  the  liver,  pursuing  dif- 
ferent directions.  On  the  convex  surface  some  are  seen 
to  enter  the  suspensory  ligament  and  pass  through  the 
diaphragm  to  the  glands  in  the  anterior  mediastinum; 
others  go  to  the  horizontal,  thence  to  the  transverse  fissure/ 
and  on  to  the  glands  of  the  omentum  minus  and  pylorus; 
while  others  are  seen  to  accompany  the  vena  cava  into  the 
chest,  and  enter  the  thoracic  duct.  On  the  concave  surface 
of  the  liver  they  are  equally  numerous,  some  passing  to 
the  lesser  omentum,  and  others  to  the  superior  lumbar  and 
inferior  intercostal  glands.  A  distinct  plexus  is  seen 
around  the  gall-bladder. 

The  deep  lymphatics  of  the  liver  take  the  course  of  the 
portal  vessels  and  biliary  ducts,  and  pass  to  the  glands  of 
the  lesser  omentum,  and  thence  back  to  the  spine  to  enter 
the  thoracic  duct.  The  lymphatic  glands  of  the  liver  are 
found  along  the  hepatic  vessels,  and  continuous  with  those 
on  the  coeliac  artery. 

The  Lymphatics  of  the  Pancreas  and  Spleen  pass  to  the 
glands  along  the  splenic  artery,  and  finally  terminate  in 
the  thoracic  duct 

The  lymphatics  of  the  abdominal  parietes  follow  the  course 
of  the  epigastric,  ilio-lumbar,  circumflexa  ilii,  and  lumhar 
arteries,  and  go  to  the  iliac  and  lumbar  glands.  Those  of 
the  diaphragm  join  the  intercostal  and  internal  mammarj. 

THE  LYMPHATICS  AND  OLANDS  OF  THE  CHEST. 

The  lymphatics  of  the  chest  are  divided  into  tlie  parietal 
and  visceral.  The  former  pursue  the  course  of  the  thoracic, 
internal  mammary,  and  intercostal  vessels,  and  go  U>  the 
axillary,  inferior  cervical,  and  intercostal  glands. 

The  visceral  lymphatics  belong  to  the  lungs,  the  heart, 
and  thymus  gland. 

Those  of  the  lungs  are  superficial  and  deep.  The  former 
are  spread  as  a  net-work  over  the  pulmonary  surface  be- 
neath the  pleura,  and  proceed  to  the  root  of  the  lungs  to 
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enter  the  bronchial  glands.  The  deep-seated  take  the 
course  of  the  bronchial  vessels  and  tubes^  and  also  go 
to  the  bronchial  glands,  and  the  thoracic  duct,  and 
some  to  the  right  lymphatic  duct  at  the  base  of  the 
neck. 

The  lymphatics  of  the  heart  accompany  the  coronary  ves- 
sels and  proceed  to  the  bronchial  glands,  and  thence  to 
the  left  thoracic  duct. 

The  lymphatics  of  the  thymus  gland,  go  to  the  bronchial 
glands ;  and  those  of  the  cesophagus,  which  are  found 
to  be  very  numerous,  so  much  so  as  to  form  a  continued 
plexus  around  its  whole  extent,  also  enter  the  bronchial 
glands. 

The  lymphatic  glands  of  the  chest  are  also  parietal  and 
visceral.  The  former  are  found  near  the  heads  of  the  ribs, 
between  the  intercostal  spaces,  posterior  to  the  sternum, 
along  the  internal  mammary  vessels,  a  few  in  the  anterior 
mediastinum  reaching  from  the  diaphragm  to  the  neck, 
and  a  chain  of  them  along  the  cesophagus  and  aorta  in  the 
posterior  mediastinum. 

The  visceral  glands  are  the  bronchial  or  pvlmonaryy 
which  are  situated  about  the  root  of  the  trachea  at  its  di- 
vision, and  pursue  the  course  of  the  bronchia  for  some  dis- 
tance into  the  structure  of  the  lungs.  They  are  numerous 
and  large,  and  are  estimated  at  from  ten  to  twenty  in 
number.  Their  most  striking  peculiarity  is  their  color, 
which  is  black,  and  is  stated  to  depend  upon  a  deposition 
of  carbon  from  the  bronchial  lymphatic  vessels.  In  early 
life  these  glands  are  of  a  reddish  color,  then  gray,  and 
finally  black. 

The  left  or  great  thoracic  ductj  which  is  the  common  tube 
for  the  lymphatics  of  all  the  viscera  and  structures  below 
the  diaphragm,  as  well  as  those  of  the  left  side  of  the 
chest,  left  neck,  head,  and  left  upper  extremity,  commences 
below  the  diaphragm  in  the  receptaculum  chyli,  passes  up 
the  chest  between  the  aorta  and  vena  azygos,  and  finally 
terminates  at  the  junction  of  the  left  subclavian  and  inter- 
nal jugular  veins.  Its  course  is  more  fully  described  under 
the  head  of  glandular  tissue. 
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The  rigTd  lymphatic  duct  reoeives  the  lymphatics  of  the 
right  side  of  the  chest,  right  lung,  right  diaphragm,  right 
upper  extremity,  right  neck,  and  head,  is  ahout  an  inch  in 
length,  and  enters  the  angle  formed  hy  the  junction  of  the 
right  subclavian  and  internal  jugular  veins. 

This  is  the  most  common  disposition  of  the  two  thoracic 
ducts,  but  there  occasionally  occur  varieties  in  their  origin, 
course,  and  termination. 


CHAPTEB  IV. 

THE.ORGANS  OF  THE  TRUNK. 
THIRD   nivisioir. 

ORGANS  OF  THB  CHEST. 

In  the  physiological  order  these  organs  are  divided  into 
the  organs  of  respiration^  and  the  organs  of  circulatiork 

GENERAL  OBSERVATIONS  ON  THB  CHEST. 

The  cavity  of  the  chest  or  thorax  occupies  an  inter- 
mediate sittMtion  and  size,  in  comparison  with  the  other 
two  great  cavities  of  the  trunk,  the  cranial  and  abdom- 
inal, and  intermediate  also  in  relation  to  the  structure  of 
its  walls;  for  while  those  of  the  abdomen  consist  in  great 
measure  of  soft  parts,  and  those  of  the  head  of  a  hard  and 
complete  bony  case,  the  walls  of  the  thorax,  on  the  other 
hand,  combine  the  properties  of  both,  in  consisting  of  hard 
and  soft  parts  in  nearly  equal  proportions,  and  thus  har- 
moniously blending  the  fixed  and  dilatable  conditions  of 
each. 

Some  general  remarks  have  already  been  made  under  the 
head  of  passive  organs  of  the  trunk,  where  it  was  stated 
that  the  thoracic  cavity  presented  the  form  of  a  truncated 
cone,  with  the  apex  above  and  base  below,  flattened  before 
and  behind,  and  convex  at  the  sides ;  that  its  form  and 
diameters  are  liable  to  variation  both  from  disease  and 
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meclianical  appliances,  and  that  its  appearance  is  very 
different  when  viewed  after  having  the  upper  extremities 
detached.  In  this  condition,  with  the  arms  removed,  the 
chest  looks  larger,  as  it  really  is,  below  than  above,  while 
in  the  living  state,  or  with  the  bony  shoulder  and  arms  ap« 
pended  to  the  skeleton,  this  cavity  looks  larger  above  than 
below,  which  it  is  not  The  chest  is  bounded^  as  stated,  by 
the  sternum  and  costal  cartilages  in  front,  by  the  dorsal 
vertebras  behind,  the  diaphragm  below,  the  ribs  and  the  in- 
tercostal muscles  laterally,  and  the  superior  opening  of  this 
cavity,  which  is  occupied  by  the  passage  through  it  of  the 
trachea,  oesophagus,  muscles,  vessels,  nerves,  and  cellular 
tissue,  above.  It  is  also  lined  by  a  serous  membrane,  which 
is  reflected  from  its  interior  walls  over  the  lungs  and  peri* 
oardium,  called  the  jHewra.  All  these  parts  have  been  de- 
scribed elsewhere,  except  the  muscles  on  the  anterior  walls 
of  the  chest  and  pleura,  which  we  shall  now  proceed  to 
notice. 

SECTION  I. 
MUSdiES  07  THB  CHSBT. 

Dissection, — Make  an  incision  through  the  integuments 
from  the  upper  edge  of  the  sternum  along  the  median  line  to 
the  xiphoid  cartilage.  From  the  upper  end  of  this  incision 
carry  a  second  along  the  clavicle  to  the  acromion  process, 
and  from  its  lower  end  a  third  along  the  lower  margin  of 
the  great  pectoral  muscle,  which  is  readily  seen,  to  the 
humerus.  Raise  the  integuments  by  commencing  the  dis- 
section along  and  in  the  direction  of  the  third  incision  for 
the  right  side,  and  from  the  second  incision  for  the  left- 
side. This  will  be  exposing  the  great  pectoral  muscle  in 
the  direction  of  its  fibres.  A  superficial  fpiscia  will  be 
raised  at  the  same  time  with  the  integuments,  which  is 
both  delicate  and  cellular,  and  continuous  above  with  the 
superficial  fascia  upon  the  neck,  and  below  with  the  same 
upon  the  abdomen. 

The  Pectoralis  Major  (Fig.  16Y)  arises  fleshy  from  th 
anterior  two-thirds  of  the  clavicle,  tendinous  from  the  an- 
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terior  surface  of  the  sternum^  the  whole  length  of  its  two 
upper  boues^  meeting  its  fellow  tendon  of  the  opposite  side 
along  the  median  line^  where  they  decussate,  and  thus 
coyer  the  sternum  with  a  kind  of  aponeurosis.  We  have, 
however,  several  times  seen  the  sternal  origin  of  this 
muscle  entirely  fleshy, .  and  meeting  its  fellow  in  the 
same  way  along  the  median  line.  It  also  has  a  fleshy 
origin  from  the  fifth  and  sixth  ribs,  sometimes  also  from 
the  third  and  fourth,  and  a  slip,  sometimes  fleshy  and 
sometimes  aponeurotic,  is  seen  to  connect  the  lower  portion 
of  the  costal  portion  with  the  upper  tendon  of  the  external 
oblique  or  rectus  muscle.  From  these  several  origins  the 
fibres  pursue  diflerent  directions,  the  clavicular  descend,  the 
sternal  run  horizontally,  and  the  costal  ascend — the  whole 
uniting  into  one  broad,  thin  tendon,  which  is  inserted  into 
the  anterior  edge  of  the  bicipital  groove.  At  the  axilla 
the  muscle  is  folded  inward,  presenting  a  thick,  rounded 
margin,  and  at  its  insertion  the  clavicular  portion  is  seen 
to  descend  lower  than  the  sternal,  thus  producing  a  decus- 
sation of  its  tendinous  fibres. 

Function. — To  draw  the  arm  inward  and  forward  upon 
the  chest.  If  the  arms  be  fixed,  this  muscle  can  elevate 
the  ribs,  and  thus  aid  in  inspiration.  If  the  arm  be  raised, 
the  costal  portion  can  draw  it  down ;  and  by  the  action  of 
both  muscles  the  arms  are  folded  upon  the  chest. 

The  Pectordlis  Minor  (Fig.  167)  is  triangular  in  shape, 
and  seen  by  raising  the  last  from  its  origin,  and  turning 
it  over  towards  the  humerus.  It  arises  by  thin  tendin- 
ous digitations  from  the  third,  fourth,  and  fifth  ribs  at 
their  superior  margins,  proceeds  obliquely  upward  and 
outward,  and  is  inserted  by  a  short,  flat  tendon  into  the 
inner  face  of  the  coracoid  process  of  the  scapula. 

Function, — To  draw  the  shoulder  inward,  downward,  vnd 
forward,  and  to  assist  the  great  pectoral  in  inspiration,  by 
raising  the  ribs,  when  the  scapula  and  arm  are  fixed. 

Serratus  Major  Anticus,  called  also  Serratus  Magnus,  (Fig* 
193.) — This  muscle  is  distinctly  brought  to  view  by  raising 
both  pectoral  muscles,  detaching  the  clavicle  from  the  ster 
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nnm,  and  throving  the  vhole  back  towards  the  spine.  It 
will  theo  be  seen  as  a  thia,  broad  muscle,  covering  the  sides 
of  the  chest,  and  situated  between  tb«  ribs  and  the 
scapula. 

It  arises  from  the  eight  or  nine  upper  ribs,  by  as  manj 
fleshy  digitatioQB.  The  five  lower  interlock  with  the  ex- 
ternal oblique  muscle,  the  upper  one  is  short,  thick,  some- 
what square,  and  is  thought  to  resemble  a  distinct  mus- 
cle. Its  fibres  converge  Fio.  193. 
and  are  inserted  into  th 
whole  base  of  the  scap- 
nla. 

Function, — To  draw 
the  shoulder  forward, 
and  when  the  scapula 
is  fixed  it  can  draw  the 
ribs  outward,  and  aid 
in  inspiration.  «. 

The  interoostaies  (Fig. 
193)  occupy  the  spaces " 
between  the  ribs,  are 
twenty-two  in  number, 
and  divided  into  an  ex- 
iemal  and  internal  set 
The  external  arise  from 
the  transverse  processes 
of  the  dorsal  vertebros,  and  from  the  inferior  acute  edge 
of  each  rib,  and  then  proceeding  downward  and  for- 
ward in  fasciculi,  are  inserted  into  the  superior  smooth 
border  of  the  rib  below  to  within  a  short  distance  of 
the  costal  cartilage,  the  intervening  space  to  the  sternum 

FiQ.  193  rcpreuDli  Uie  Scmliu  Major  jInSait  MiucIb.  1  AaUrioT  poriiM 
of  cerviekl  Tertebne.  a  TranaTene  proeeH  of  the  Mcond  eerriul  Tertebra. 
3  6  Scaknui  Bntictu.  4  Levator  ingali  te*pul«.  5  Lower  edge  of  leirttnl 
magoui.  T  ScbIbiiui  niediu*.  8  Firat  rib,  9  Caraci>.cliTicul«r  ligameDte. 
11  Clariole.  13  Bue  of  icapuls,  where  the  aubicBpuIerii  [■  itlacbcd.  IS 
Upper  portion  of  eciralui  m^nui.  14  Lower  portion  of  lubtcipularU.  15  IS 
Origin  of  mit»Iub  major  aDticot.  16  lotcnial  inleTcoetal  mutclM.  17  Ex* 
tamalJnterRottali. 
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being  filled  by  aponeurosis.  The  ifUemal  arise  from  the 
sternum  and  inferior  margin  of  each  cartilage  and  rib, 
descend  backward^  decussating  the  external,  and  are  in- 
serted into  the  superior  margin  of  the  cartilage  and  rib 
below,  as  far  back  as  the  angles  of  the  ribs.  These  two 
sets  are  separated  by  the  intercostal  vessels  and  nerves. 

Function. — To  raise  the  ribs,  and  enlarge  the  chest  in 
inspiration,  the  first  rib  being  first  fixed  by  the  scaleni. 

The  8vbdaviu8  arises  tendinous  from  the  cartilage  of  the 
first  rib,  forms  a  small  round  muscle^  situated  immediately 
beneath  the  clavicle,  and  is  inserted  into  the  exterior 
half  of  this  bone,  as  far  back  as  the  ligament  connecting 
the  coracoid  process  and  clavicle. 

Function. — To  draw  the  clavicle  and  shoulder  down- 
ward. 

The  triangtdaris  sterni  arises  from  the  posterior  surface 
and  edge  of  the  ensiform  cartilage  and  lower  part  of  the 
sternum.  Its  fibres  run  obliquely  outward  and  upward, 
to  be  inserted  by  fleshy  and  tendinous  digitations  into  the 
cartilages  of  the  third,  fourth,  fifth,  and  sixth,  and  some- 
times as  high  as  the  second  rib. 

Function. — To  draw  the  ribs  down  and  aid  in  expiration. 

Situated  upon  the  anterior  lateral  regions  of  the  chest 
are  the  two  mammce  or  breasts.  These  are  glandular  or- 
gans, and  belong  to  the  conglomerate  order.  They  rest 
upon  the  great  pectoral  muscles,  and  between  the  third 
and  seventh  ribs.  The  skin  over  the  breast  is  thin,  smooth, 
and  soft,  and  in  the  virgin,  of  a  rather  pale,  inclined  to  a 
bluish  tint.  In  those  who  have  borne  children,  and  are  ad- 
vanced in  lif(^,  the  skin  loses  its  smoothness  and  becomes 
wrinkled,  more  uneven,  and  of  a  darker  color.  About  the 
centre  of  the  gland  the  nipple  is  seen,  which  may  be  either 
long  or  short,  sometimes  so  short  that  with  difficulty  the 
child  takes  hold  of  it.  It  consists  of  the  lactiferous  or  milt 
ducts  connected  by  cellular  tissue.  It  presents  the  form  of 
a  cone  in  the  virgin,  while  it  has  a  flattened,  cribriform 
appearance  in  one  giving  suck.  It  is  capable  of  erection, 
and  is  thought  by  some  to  have  the  erectile  tissue,  while 
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others  think  it  does  not  possess  that  spongy,  cavernous 
character  of  the  true  erectile,  but  resembles  more  the 
dartoid  structure.  It  is  surrounded  by  an  areola,  which  is 
of  a  rose  color  in  the  virgin,  and  in  the  pregnant  or  lactat- 
ing  female  becomes  of  a  dark  brown.  Both  the  nipple  and 
areola  present  over  their  surface  numerous  small  tubercles, 
sebaceous  follicles,  and  nervous  papillas.  Each  tubercle 
presents  near  its  apex  three  or  more  foramina,  which  are 
the  openings  of  the  excretory  ducts  from  the  gland  com- 
posing the  tubercle,  and  whose  secretion,  it  is  believed,  is 
designed  to  protect  the  nipple  from  excoriation,  while  there 
are  some  who  regard  these  tubercles  as  lactescent.  Be- 
neath the  skin  and  front  surface  of  the  mamma  an  abund- 
ance of  cellular  tissue  intermixed  with  globules  of  fat  is 
seen,  which  makes  the  volume  of  the  gland  appear  much 
larger  than  it  really  is. 

Structure, — The  mammary  gland  is  surrounded  by  a  cap- 
sule of  cellular  membrane,  which  sends  down  processes 
into  its  substance,  separating  and  connecting  its  different 
parts.  It  consists  of  lobes  which  are  divided  into  lobules, 
and  these  again  into  granules,  about  the  size  of  millet 
seed,  which,  under  the  microscope,  are  found  to  contain 
vesicles.  (Fig.  17.)  The  lobules  give  the  exterior  surface  of 
the  gland  a  very  uneven  appearance,  from  being  separated 
at  different  depths,  by  irregular  fosssB  which  are  filled  with 
adipose  and  cellular  tissue.  From  the  vesicles  of  the  sev- 
eral granules,  the  excretory  or  lactiferous  ducts  have  their 
origin.  The  ducts  as  well  as  the  granules  are  known  by 
their  white  color.  They  converge  from  all  parts  of  the 
gland  to  the  base  of  the  nipple ;  in  their  course,  dimin- 
ishing in  number,  but  increasing  in  size.  The  termination 
of  these  ducts,  at  the  base  of  the  nipple,  is  in  sinuses,  res- 
ervoirs, or  ampullae.  As  many  as  fifteen  of  these  sinuses 
are  enumerated,  having  different  diameters.  From  these 
about  twelve  or  twenty  ducts  pass  through  the  nipple  to 
its  extremity,  and  there  open  by  as  many  orifices.  These 
ducts  (Fig.  194)  are  lined  by  mucous  membrane,  and  when 
in  a  state  of  erection  are  doubled  or  folded  upon  them- 
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selves,  thus  forming  valvea  to  prevent  the  eacape  of  the 
milk  when  not  needed.  These  ducts,  however,  have  no  true 
valves,  and  injection  shows  them  to  have  no  commamcation 
with  each  other. 

The  interior  of  the  mammary  gland,  when  a  section  ia 
made,  presents  a  white,  fibroua  appearance,  in  which  the 
granular  arrangement  ia  not  so  distinct,  unless  the  ex- 
amination, it  is  remarked,  he  made  during  lactation. 
The  arteries  supplying  this  gland  come  from  the  thora- 
Fia.  194.  ciCf  the  intercostals,  and  inter- 

nal mammary.  The  veins  are 
superficial  and  deep — the  lat- 
ter accompanying  the  arteries- 
The  nerves  are  derived  from 
the  brachial  plexua  and  inter- 
costals. 

The  lymphaitcg  of  the  mamma 
are  numerous,  some  of  which  are 
traced  to  the  glands  of  the  ax- 
illa, others  pass  through  the  intercostal  spaces  into  the  an- 
terior mediastinum,  to  the  lymphatic  glands  in  this  situa- 
tion ;  while  others  accompany  the  intercostal  vessels  to  the 
posterior  mediastinum,  or  enter  directly  the  thoracic  dact 
FuTictton. — To  secrete  the  milk  designed  for  the  nourish- 
ment of  the  infant.  The  closest  sympathy  exists  between 
the  mammfe  and  the  uterus. 

THB  PLEURA,  (Fig.  195.) 
The  pleurie  form  the  interior  lining  and  complete  the 
walls  of  the  chest.  They  are  two  in  number  and  consist  of 
complete  sacs  without  any  opening,  and  are  reflected  from 
the  walls  upon  the  viscera  which  they  enclose.  The  organs, 
however,  are  all  on  the  outside  and  none  within  the  pleu- 
ral cavity.  Each  pleura  is  one  continuous  membrane,  and 
can  be  traced  throughout  its  whole  extent  That  portion 
covering  the  walla  is  called  pleura  parieUdia  or  coatalis, 
and  that  covering  the  lungs,  pleura  piUmonalia.  The 
Fia.  194  reprcMtiU  the  LMliferoui  DucU. 
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form  of  each  pleura  ie  conical,  the  apex  being  above, 
and  tbeir  relative  sitiiatioa  has  been  compared  to  that 
of  two  bladders  placed  aide  by  side,  so  as  to  leave  a  space 
between  them.  So  with  the  two  pleura,  thej  are  situated 
npoD  either  side  of  the  chest,  and  approach  each  other 
along  the  median  line,  having  a  space  between  them  called 
the  medicKtinum.  This  space  ia  divided  into  an  anterior, 
middle  and  posterior,  and  according  to  some,  also  a  superior 
mediastinum,  ^     ^^^ 

each  of  which 
contains   dif- 
ferentorgans. 
By  conmien- 
cing    on  the 
posterior  si 
face    of  the  I 
sternum  with  | 
either     the 
right  or  left 
pleura,    we 
trace    this 
membrane  to 
the    front  of 

the  pericardium,  thence  back  to  the  anterior  root  of  the 
lungs.  From  the  root  it  is  reflected  over  the  anterior  sur- 
face of  the  lungs,  and  traced  round  upon  the  posterior  sur- 
face to  the  back  part  of  the  root,  whence  it  is  reflected 
to  the  posterior  pericardium,  and  back  to  the  sides  of  the 
vertebrre.  From  this  latter  point  the  pleura  stretches 
all  along  the  spine,  ascending  as  high  as  the  sixth  or 
seventh  cervical  vertebra,  and  as  low  as  the  diaphragm, 


Fig.  195  represenis  tha  Pleur*  and  ils  refieclions  from  a  Iraniverse  icctum 
of  tbe  cbett.  a  Rigbl  lung,  b  Left  lung,  c  Root  of  luDp.ihowinglbe  rela- 
tion of  ill  Tcueli.  29  Putmonarj  vein.  I  Pulmonarj'  arlei?.  3  Bronehial 
lubo.  d  d  RefleetioD  of  pliuri  from  root  of  tlie  lung,  t  CiTilj  of  pleura. 
/  Anterior  mediastinum,  g  Middle  mediBSlinum,  containing  the  heart,  k 
^BTity  oflhe  pericardiuin.  i  i  Direction  of  the  phrenic  oeMci.  j  Aorla.  k 
Vena-azjgoa.  I  Thora«ic  duel,  m  OUopbagui.  n  Bjmpathetic  uerte.  j  t_l 
are  in  the  posterior  mediaBtinum. 
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completely  covering  this  latter  muscle,  and  expanding  out- 
ward from  the  spine  over  the  rihs  and  intercostal  muscles, 
forward  to  the  sternum,  where  the  sac  was  opened  and  the 
tracing  begun,  thus  showing  one  continuous  whole  through- 
out It  is  thus  seen  that  each  pleura  forms  a  vertical  sep- 
tum from  the  sternum  in  front  to  the  spine  behind,  and 
that  the  space  between  these  almost  parallel  partitions  is, 
as  just  stated,  the  mediastinum. 

The  anterior  mediastinum  is  immediately  behind  the  ster- 
num and  in  front  of  the  pericardium.  Its  form  is  triangu- 
lar, the  base  being  the  sternum,  the  sides  are  formed  by  the 
two  pleura,  which,  approaching  each  other  very  closely  on 
the  top  of  the  pericardium,  constitute  the  apex.  It  con- 
tains much  fine  cellular  structure,  some  lymphatic  glands, 
and  at  the  superior  portion  the  origins  of  the  sterno-hyoid 
and  sterno-thyroid  muscles,  with  the  remains  of  the  thymns 
gland.  This  space  is  exposed  by  passing  up  one  or  two  of 
the  fingers  behind  the  sternum  from  the  abdomen,  so  as  to 
break  down  the  cellular  connections  between  the  pleur», 
then  sawing  the  sternum  longitudinally  along  the  median 
line,  and  dividing  the  cartilages  near  the  sternum. 

The  middle  mediastinum  contains  the  pericardium  and 
heart,  ascending  aorta,  superior  vena  cava,  pulmonary  ar- 
teries and  veins,  and  division  of  the  trachea,  and  is,  as  its 
name  implies,  between  the  anterior  and  the  next  division. 

The  posterior  mediastinum,  directly  behind  the  middle, 
and  in  front  of  the  spine,  is  exposed  by  dividing  the  right 
pleura  in  a  longitudinal  direction  behind  the  root  of  the 
lung,  and  turning  the  latter  over  to  the  left  side,  when 
this  space  will  be  seen  to  contain  the  oesophagus  and  eighth 
pair  of  nerves,  the  descending  aorta,  vena  azygos,  thoracic 
duct,  splanchnic  nerves,  a  quantity  of  cellular  tissue,  and 
several  lymphatic  glands. 

A  reflection  of  the  pleura  from  the  root  of  the  lung  to 
the  diaphragin  is  called  ligamentum  latum  pulmonis. 

Structure, — The  pleuras  belong  to  the  class  of  serous 
membranes,  and  are  thin  and  transparent,  with  their 
internal  surface  smooth,  polished,  and  free.    Their  exter- 
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nal  surface  is  connected^  by  cellular  tissue,  to  the  ad- 
jacent parts,  having  varying  degrees  of  attachment,  being 
with  much  more  difficulty  separated  at  some  points  than 
others.  The  cellular  tissue  of  the  pleura  is  so  condensed 
as  to  take  the  form  of  a  fascia,  in  some  places,  as  on  the 
ribs,  where  it  is  strong  and  more  readily  detached  than  on 
the  diaphragm  or  lungs.  On  these  latter  it  is  so  thin  and 
delicate  as  scarcely  to  admit  of  demonstration ;  and,  though 
80  extremely  delicate  upon  the  lungs,  it  is  nevertheless 
asserted  to  be  strong,  resisting,  and  elastic,  and  that  this 
transparent  fascia  can  also  be  dissected  off  the  air-cells. 
The  pleura,  then,  is  really  a  fibrchserous  membrane^  and  in 
the  healthy  state  has  no  perceptible  blood-vessels. 

Function, — To  secrete  or  exhale  a  serous  fluid  upon  their 
internal  surface,  by  which  the  cavity  of  each  pleura  is  kept 
in  a  constantly  moist  and  lubricated  condition,  thus  allow- 
ing its  parietal  and  visceral  portions  to  glide  readily  upon 
each  other,  and  thereby  giving  both  the  lungs  and  walls 
of  the  chest  the  greatest  freedom  of  motion  during  respi- 
ration. 

SECTION  II. 
ORGANS  OF  RESPIRATION. 

These  comprise  the  larynx^  the  trcuJiea,  bronchi,  and 
the  lungs. 

The  larynx  and  trachea  have  already  been  described  in 
another  place ;  we  therefore  proceed  to  examine  the  lungs. 

THE  LUNGS,   (PULMONES.) 

The  lungs  are  two  in  number,  right  and  left,  and  «t<tt- 
ated  upon  either  side  of  the  chest,  having  the  mediastinum 
and  heart  to  separate  them.  When  distended  with  air,  the 
pleura  pulmonalis  and  pleura  parietalis  are  in  close  juxta- 
position; and,  strictly  speaking,  there  cannot  be  said  to  be 
any  thoracic  cavity,  as  the  distended  lungs  fill  the  whole 
space,  excepting  the  small  part  occupied  by  the  heart  and 
thymus  gland. 
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The  foiin  of  the  lungs  ia  conical,  the  apex  being  aboTe, 
rounded,  and  seen  to  rise  from  one  to  two  inches  above 
the  level  of  the  first  rib;  the  base  below,  and  concave,  to 
correspond  to  the  convex  surface  of  the  diaphragm.  The 
base  of  the  lung  presents,  from  before,  obliquely  downward 
and  backward,  precisely  in  the  direction  of  the  diaphragm, 
and  consequently  makes  the  vertical  extent  of  the  lungs 
behind,  which  reach  from  the  first  to  the  last  rib,  much 
greater  than  in  front,  where  the  extent  is  only  from  the 
first  rib  to  the  lower  end  of  the  second  bone  of  the  sternum. 
Fia.  196. 


The  size  of  the  lunge  is  in  a  direct  ratio  with  the  capac- 
ity of  the  thorax.  The  average  volume  of  air  they  are 
capable  of  containing,  after  an  ordinary  inspiration,  is  esti- 
mated at  140  cubic  inches;  and  after  expiration,  at  110 
cubic  inches.  From  thirty  to  forty  cubic  inches  is  the 
average  estimate  of  air  inhaled  at  each  inspiration. 

The  specijk  gravity  and  density  of  the  lungs  are  less  than 

Fio.  196  represents  Ihe  Lungs,  their  anlerlor  surTaee,  with  the  He»rt.  1  The 
heart— right  Tentricle.  3  Pulmonary  arleij.  3  Left  broncbu*.  i  Vena  i»- 
Bominal*— its  junction.  8  Right  auricle.  9  Pulmonary  vein.  11  Superior 
lobe  of  right  lung.  12  Middle  lobe.  13  Inferior  lobe.  14  Superior  lobe  of 
left  Itmg.     IS  Inferior  lobe. 
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that  of  any  other  organ.  This  depends  on  the  presence  of 
the  air.  Their  absolute  weight  is  less  in  the  foetus  than 
after  birfch.  In  the  former  the  proportion  to  the  body  is 
as  one  to  sixty ;  in  the  latter^  as  one  to  thirty. 

The  dastidty  of  the  lungs  is  very  considerable,  and  it  is 
by  this  property  they  are  aided  in  the  act  of  expiration. 
This  property  is  demonstrated  by  the  collapsing  of  the 
lungs  on  opening  the  chest.  Before  the  chest  is  opened, 
the  organs  are  not  collapsed,  as  the  air  they  contain, 
by  the  pressure  from  within,  keeps  them  constantly  dis- 
tended; but  when  the  chest  is  opened,  the  atmospheric 
pressure  from  without  balances  that  within,  and  then  the 
elasticity  has  the  opportunity  of  exerting  its  influence, 
and  produces  the  state  of  collapse. 

The  coloT  of  the  lungs  varies  according  to  the  age.  In 
the  foetus  it  is  found  to  be  of  a  reddish  brown,  after 
birth  of  a  light  rose  or  pinkish  hue ;  in  the  adult  it  is 
grayish,  interspersed  with  black,  which  presents  the  form 
either  of  lines,  patches,  or  points,  and  in  old  age  these 
black  deposits  increase. 

The  aurfdcea  of  the  lungs  are  external  and  %7item43l.  The 
external  is  convex  and  corresponds  to  the  concavity  of  the 
ribs,  presenting  a  variety  of  different  shaped  figures  sep- 
arated by  intermediate  dark  lines.  The  internal  is  con- 
cave for  receiving  the  pericardium  and  heart.  The  lungs 
are  divided  into  two  lobes  by  a  deep  fissure  commencing 
behind  and  below  the  apex,  and  descending  obliquely 
downward  and  forward  to  the  front  of  the  base.  Upon  the 
right  lung  there  is  another  fissure,  which  is  short,  and 
leads  from  the  middle  of  the  great  one  forward  to  the  an- 
terior margin,  thus  making  another  lobe  for  the  right 
lung,  which  is  in  the  middle,  to  the  other  two.  The  rela- 
tive position  of  the  two  lobes  is,  the  one  superior  and 
anterior,  the  other  inferior  and  posterior.  Sometimes  the 
left  lung  is  found  with  three  lobes,  and  the  right  with 
four  or  more. 

The  anterior  edge  is  short,  thin,  and  oblique.  The 
posterior  edge  is  long,  thick,  rounds  and  vertical. 
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The  interlobular  surfaces  formed  by  the  several  fissures 
tnteriDg  into  the  lungs,  are  all  free,  smooth,  and  covered 

FiB.  197. 


by  pleura,  and  increase  to  an  immense  extent  the  area 
for  the  cells. 

Structure,  (Fig.  197.)— The  different  elements  constituting 
the  lungs  are  the  bronchial  tubes,  pulmonary  arteriee,  pul- 
monary veins,  bronchial  arteries  and  veins,  lymphatic  vessels 
and  nerves,  all  connected  by  cellular  tifisue  and  covered  by 
pleura.  These  several  tissues  before  entering  the  Insgs 
are  all  collected  into  a  small  compass,  and  known  by  the 
name  of  the  root  of  the  lungs.    This  root  is  about  an  iac'i 

Fio.  197  repreaents  the  digtribution  of  Ibe  Bronchis  and  BlMtd-Tcuch,  ^'"^ 
Ihe  relilion  of  the  Lungs  and  Heart.  1  Left  auricle.  S  Right  inriele.  * 
Len  Teatrlcle.  4  Right  TentriclB.  5  PulMonar?  arterj.  6  Arch  of  utI*. 
7  Superior  ten*  cara.  8  Arleria  innomiData.  9  Left  carotid  Brtei7'  1"  ^ 
labclHTian.  11  Trachea.  13  LatT^^-  13  Superior  iobe  of  right  lung.  H 
Superior  lobe  of  left  lung.  15  Right  pulmonar;  ttrteiy.  IG  Inferior  '"^  '^ 
thelungt. 
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and  a  half  long,  half  an  inch  wide,  and  situated  npon  the 
internal  surface  of  the  lung,  a  little  above  its  centre.  It 
fixes  the  lung  on  either  side. 

The  bronchiy  or  air  tubes,  (Fig.  165,)  form  the  terminat- 
ing branches  of  the  trachea,  coming  off  about  opposite  the 
fourth  dorsal  vertebra,  and  consisting  of  the  right  and 
left  bronchus. 

The  right  passes  beneath  the  right  pulmonary  artery  to 
the  lung,  is  about  an  inch  long  before  dividing,  and  is 
larger  and  shorter  than  the  Icift. 

The  left  bronchus  is  about  an  inch  longer  than  the  right, 
though  smaller,  and  passes  through  the  arch  of  the  aorta 
obliquely  downward  to  the  left  lung. 

The  right  bronchus  is  embraced  at  the  root  of  the  lung 
by  the  vena  azygos;  tixe  left  by  the  arch  of  the  aorta. 
The  right,  on  entering  the  lung,  divides  into  three  branches, 
the  left  into  two,  and  both  right  and  left  then  divide  and 
subdivide  into  an  almost  infinitude  of  branches  throughout 
the  lungs.  At  the  bifurcation  of  the  trachea  into  the 
bronchia,  there  is  observed  a  triangular  ligament,  strong 
and  elastic,  occupying  the  space  of  separation ;  and  after 
entering  the  lung,  the  primitive  divisions  of  each  bron- 
chus divide  into  two,  and  each  one  of  these  again  into 
two,  and  so  on  dichotomously  as  far  as  they  can  be  traced, 
the  fine  tubes  ultimately  terminating  in  the  lobules,  which 
latter  compose  the  air-cdlSj  and  these  again  consist  sim- 
ply of  the  dilated  terminations  of  the  extended  branch- 
ings of  the  bronchial  tubes  throughout  the  pulmonary 
structure. 

Each  bronchus,  in  its  primitive  division,  like  the  trachea, 
has  its  cartilaginous  rings  deficient  in  the  posterior  third. 
But  on  entering  the  lungs,  the  rings  form  smaller  seg- 
ments of  circles,  and  consist  of  small  pieces  placed  equally 
round  the  bronchial  tubes  so  as  to  constitute  them  cylin- 
ders. These  pieces  have  different  forms,  and  can  overlap 
and  glide  upon  each  other,  by  means  of  the  circular  mus- 
cular coat,  whose  fibres  are  connected  with  the  extremities 
and  margins  of  these  cartilages,  and  in  this  way  the  diam* 
39 
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eter  of  tbese  tubes  can  be  diminished,  and,  as  suggested  bj* 
Dr.  Physic,  the  expulsion  of  mucus  greatly  facilitated. 
These  bronchial  cartilages,  as  they  proceed,  beoome  smaller 
and  smaller  till  reduced  to  simple  lines,  patches,  or  grains, 
when  they  are  finally  lost  and  the  tube  becomes  wholly 
membranous. 

The  cartilages  of  the  bronchi  are  all  connected  by  a 
continuation  of  the  same  elastic  fibrous  tissue,  that  belongs 
to  the  rings  of  the  trachea.  The  extent  of  the  muscular 
coat  of  the  bronchi  is  not  exactly  determined ;  some  are 
disposed  to  think  it  ceases  at  the  last  bronchial  cartilage, 
while  others  carry  it  somewhat  beyond  this  point  upon  the 
membranous  portion  towards  the  cells.  The  mucous  mem- 
brane of  the  bronchi  is  a  continuation  of  the  same  that  lines 
the  trachea  and  larynx,  and  is  traced  on  into  the  air  cells 
of  the  lungs.  It  is  very  vascular,  and  is  seen  to  present  a 
number  of  longitudinal  folds.  This  membrane  abounds 
with  mucous  follicles,  whose  orifices,  upon  its  surface,  are 
00  numerous  as  to  present  Hhe  cribriform  appearance.  At 
the  beginning  of  the  bronchi  the  mucous  coat  is  found 
firm,  thick,  and  red.  As  it  proceeds  it  becomes  thinner 
and  paler,  till  in  the  membranous  terminations  it  appears 
transparent  and  of  great  tenuity. 

TJte  Air  Gella. — These  cells,  which  are,  as  just  stated, 
the  ultimate  ccecal  terminations  of  the  bronchi,  form 
clusters  of  cells,  constituting  the  several  lobulea    Their  ^ 

precise  form  and  arrangement  still  remain  a  matter  of    ^       j 
doubt,  for  while  on  the  one  hand  they  are  regarded  by  , 

Keisessen  and  his  followers  to  be  round,  and  related  to 
each  other  after  the  manner  of  the  fruit  on  a  bunch  of 
grapes,  each  gr<ape  being  connected  by  a  separate  pedi- 
cle to  one  common  stock,  so  it  was  thought  that  the 
cells  of  the  lobules  had  no  conununication  directly,  b^^ 
only  by  their  ducts,  which  lead  to  a  common  bronchial 
tube ;  Dr.  Horner's  experiments  seem  to  show  conclusively, 
on  the  other  hand,  that  the  cells  of  each  lobule  commum- 
cate  directly  the  one  with  the  other,  but  not  with  the  cells 
of  dififerent  lobules ;  and  the  terminating  bronchial  branches, 
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Trhich  he  remarks  are  about  the  size  of  a  bristle^  and  dis* 
tinctly  seen,  are  supposed  to  have  somewhat  the  same  at- 
tachment to  the  lobule  and  its  cells  as  a  blow-pipe  fixed  to 
the  side  of  a  small  piece  of  sponge. 

The  diameter  of  these  cells  is  estimated  from  the  l-60th 
to  the  l-200th  of  an  inch,  and  they  have  no  regular  shape 
or  size.  By  a  calculation  18,000  of  them  are  made  to 
belong  to  each  lobule,  and  about  six  hundred  millions  to 
the  whole  lungs,  which  will  afford  some  idea  of  the  im- 
mensity of  surface  provided  for  the  reception  of  air,  and 
the  ample  facilities  for  purifying  the  blood  by  such  an 
arrangement 

The  pdnumary  artery^  seemingly  the  next  element  in  im- 
portance, comes  from  the  right  ventricle  of  the  heart,  be- 
neath the  arch  of  the  aorta,  and  divides  into  two  brancheSa 
The  one  on  the  right  is  larger,  goes  to  the  root  of  the  right 
lung,  and  thence  divides  and  subdivides  throughout  the 
substance  of  this  viscus  into  capillary  branches,  which  are 
found  to  terminate  upon,  and  completely  surrotmding  and 
lining  the  interior  of  the  air  cells.  The  left  pulmonary 
artery  has  the  same  distribution,  but  is  smaller  than  the 
right  Both  these  arteries  convey  dark,  venous  blood  to 
the  air  cells  of  the  lungs,  where  this  impure  blood  is 
brought  in  contact  with  the  air,  and  the  change  from  dark 
venous  into  red  arterial  blood  occurs,  a  change  constituting 
the  great  leading  object  in  the  function  of  respiration. 

The  pvlmonary  veina  commence  at  the  air  cells,  and  are 
formed  by  fine  radicles  from  the  ultimate  terminations  of 
the  pulmonary  artery.  These  all  successively  converge  into 
four  trunks,  two  for  the  right  and  two  for  the  left  lung, 
which  take  up  the  red  blood  formed  in  the  cells,  and  convey 
it  into  the  left  auricle  of  the  heart. 

The  bronchial  arteries  come  from  the  thoracic  aorta,  fol- 
low the  course  of  the  blood-vessels  above  mentioned,  ramify 
in  every  direction,  and  are  designed  for  the  nourishment  of 
the  lungs. 

The  bronchial  veina  return  the  venous  blood  into  the  vena 
ftzygos. 
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The  lymphatics  are  abundant  both  on  the  surface  and  in 
the  substance  of  the  lungs,  and  go  to  the  bronchial  glands. 

The  nerves  come  from  the  pneumogastric  and  sympa- 
thetic ;  chiefly  from  the  former.  A  plexus  exists  on  the 
front  and  back  of  the  roots  of  the  lungs,  called  the  aaUeriar 
and  posterior  pulmonary  plexuses.  These  nervous  filaments 
are  traced  along  the  bronchial  tubes,  forming  anastomosei 
around  them,  and  are  supposed  to  expand  themselves  upon 
the  mucous  membrane  and  blood-vessels. 

All  these  different  elements,  constituting  what  is  termed 
the  parenchyma  of  the  lungs,  are  collected  and  run  together 
in  the  root,  at  which  point  their  relation  with  one  another 
is  as  follows:  after  the  pleura  is  removed  from  the  anterior 
part  of  the  root,  we  see  the  pulmonary  veins  below  but  in 
front  of  the  pulmonary  artery, — ^this  latter  being  above  and 
behind  the  veins, — while  the  bronchial  tube  is  above  and 
behind  the  artery. 

Fundion. — The  function  of  the  lungs  or  of  respiration,  is 
quite  a  complex  act    This  act  consists  in  eliminating  car- 
bonic acid  from  the  blood,  and  supplying  its  place  with 
oxygen,  or,  in  other  words,  in  converting  venous  into  arte- 
rial blood.    To  accomplish  this  object,  a  variety  of  organs 
are  employed.    The  ribs  and  intercostal  muscles,  the  dia- 
phragm, the  scaleni,  the  great  and  superior  serrati  muscles, 
with  others,  all  concur  in  greater  or  less  degree  to  enlarge 
the  diameters  of  the  chest,  thereby  increasing  its  capacity 
for  the  reception  of  air,  and  thus  accomplishing  the  act  of 
inspiration.    The  abdominal  muscles,  and  the  posterior 
inferior  serrati,  aided  by  the  elasticity  of  the  cartilages, 
draw  down  the  ribs,  and  the  diaphragm  at  the  same  time 
ascending,  the  diameters  of  the  chest  are  diminished, 
thereby  expelling  the  air  from  the  lungs,  and  in  this  way 
accomplishing  the  second  act  of  respiration,  termed  ea>- 
piraiion. 

The  pneumogastric,  intercostal,  phrenic  and  sympa- 
thetic nerves  are  essential  elements  in  putting  all  this 
machinery  in  motion,  as  well  as  in  maintaining  it  ^ 
action. 
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This  bodj  is  noticed  here  from  being  located  in  the  vicin- 
ity of  the  thoracic  organs,  rather  than  from  any  thing  that 
is  especially  known  of  its  physiological  relationships. 

It  is  sUtuzted  in  the  anterior  mediastinum,  occupying  a 
greater  part  of  its  extent.  During  foetal  life,  and  for  the 
first  year  or  two  after  birth,  it  descends  in  front  of  the 
pericardium  nearly  as  low  as  the  diaphragm,  and  ascends 
Upon  the  neck  as  high  as  the  thyroid  gland.  After  the 
second  year  it  commences  diminishing  till,  at  the  period  of 
puberty,  scarcely  a  vestige  of  it  remains.  Cases,  however, 
are  not  wanting  in  which  it  has  been  seen  at  from  20  to 
30  years,  even  larger  than  in  children,  and  even  from  30 
to  60  it  has  been  found  of  considerable  size.  This  body, 
though  called  a  gland,  is  destitute  of  one  of  the  great  char- 
acteristics of  a  gland  proper,  an  excretory  duct.  It  is  a  sym- 
metrical body,  consisting  of  two  lobes,  of  an  oblong  form, 
which  are  connected  as  well  as  separated  by  cellular  tissue. 

Structure, — The  lobes  of  the  thymus  are  divisible  into 
lobules,  which,  according  to  the  observations  of  Sir  Astley 
Cooper,  consist  of  vesicles  of  different  sizes  connected  by  cel- 
lular tissue,  which  also  forms  a  common  capsule  to  the  gland 
itself.  These  vesicles  or  cells  communicate  with  a  central 
cavity  or  reservoir,  which  contains  a  milky  fluid,  like  chyle* 
This  cavity  is  lined  by  a  vascular  mucous  membrane,  on  the 
surface  of  which  the  opening  cells  are  seen.  The  consist- 
ence  of  this  gland  is  soft,  and  its  color  of  a  pinkish  hue. 

Its  arteries  come  from  the  superior  and  inferior  thyroid, 
and  internal  mammary.  Its  veins  go  to  the  thyroid^  and 
vena  innomincUa.  The  lymphatics  join  the  absorbents  at 
their  junction  with  the  internal  jugular  and  subclavian 
veins.  The  nerves  are  derived  from  the  internal  mammary 
plexus  of  the  sympaiheiic 

Function. — ^The  use  of  this  body  is  yet  unknown,  though 
its  great  importance  to  foetal  life  is  admitted  by  all.  Sir 
A.  Cooper  suggests  that  the  milk-like  fluid  found  in  its 
cavity  is  furnished  by  it  for  the  purpose  of  nourishing  the 
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foetus  before  birth,  as  well  as  for  a  short  time  after  birth 
till  chylification  is  fully  established. 

Another  opinion  entertained  is,  that  it  is  a  diverticulum 
of  blood  from  the  lungs  of  the  foetus,  when*  these  organs, 
as  before  birth,  are  known  to  be  inactive. 

SECTION   III. 

ORGANS   OF  CIRCfULATIOlf. 

These  organs  comprise  the  hearty  arteries^  and  vetW, 
with  the  lymphaticSy  which  are  regarded  as  appendages. 

Under  the  head  of  the  vascular  tissue  will  be  found  a 
general  description  of  the  different  systems  of  circulation ; 
and  under  the  head  of  organs  of  absorption  will  be  seen  an 
account  of  the  lymphatics.  All  that  we  propose,  therefore, 
in  this  place,  is  to  confine  our  remarks  to  the  heart,  and 
great  arterial  and  venous  trunks,  by  giving  somewhat 
more  in  detail  the  description  of  these  important  organs. 

THE  HEART — (Fig.   10.) 

The  heart,  styled  the  central  organ  of  the  circulation, 
is  a  hollow  muscle.  It  is  sUuaied  (Fig.  196)  near  the  cen- 
tre of  the  thoracic  cavity,  in  the  middle  mediastinum, 
behind  the  sternum,  in  front  of  the  vertebral  column,  be- 
tween the  lungs,  and  above  the  diaphragm.  Its/orm 
resembles  that  of  a  cone,  and  it  is  divided  into  a  base, 
body,  and  apex.  Its  direction  is  oblique,  from  above,  on 
the  right,  across  the  spine,  downward  and  forward  to  the 
costal  ends  of  the  fifth  and  sixth  cartilages,  on  the  left. 
Its  average  lengthy  from  apex  to  base,  is  estimated  at  about 
five  inches,  four  of  which  are  given  to  the  ventricles.  The 
base  is  about  four  inches. 

Ite  weight  is  from  six  to  eight  ounces ;  though  all  these 
measurements  are  liable  to  considerable  variation  compat- 
ible with  health. 

The  heart  is  surrounded  and  kept  in  its  position  by  a 
fbro^erous  membraney  called  the  pervcardium.  This  mem- 
brane forms  a  conical  bag  for  receiving  the  heart,  bsA^ 
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1>eing  much  larger  than  this  organ,  allows  it  free  motion 
within  its  walls.  The  pericardium  consists  of  two  lajers, 
an  external  or  fibrous,  and  an  internal  or  serous. 

The  fibrous  layer  is  attached  below  to  the  cordiform 
tendon  of  the  diaphragm,  to  which  it  is  strongly  bound  hj 
compact  cellular  substance;  laterally  it  is  embraced  by 
the  two  pleurce ;  in  front  it  corresponds  to  the  anterior, 
and  behind  to  the  posterior  mediastinum.  Above  it  is 
traced  upon  the  great  vessels,  proceeding  from  the  heart, 
upon  the  aorta  as  high  as  the  arch,  upon  the  pulmonary 
artery,  upon  the  superior  cava  for  an  inch  before  entering 
the  right  auricle,  upon  the  inferior  cava,  and  upon  the 
pulmonary  veins.  It  is  prolonged  upon  the  sheath  of  these 
vessels,  being  insensibly  lost  upon,  and  becoming  identified 
with  their  external  coat.  In  structure  it  is  like  the  dura 
mater,  though  thinner.  It  is  also  white,  inelastic,  and 
semi-transparent. 

The  internal  layer  of  the  pericardium  is  seen  by  opening 
this  bag,  when,  like  all  serous  membranes,  it  presents  a 
smooth,  polished,  delicate,  transparent  surface,  and  forms 
a  shut  sack.  It  lines  the  interior  of  the  fibrous  coat,  and 
is  reflected  thence  upon  the  great  vessels  to  the  heart, 
whence  it  is  traced  over  this  organ,  covering  its  anterior 
and  posterior  surfaces.  It  is  connected  to  the  heart  by 
cellular  substance,  having  frequently  interposed  a  quantity 
of  adipose  matter. 

Function, — The  pericardium,  by  its  fibrous  coat,  is  of  use 
in  fixing  and  retaining  the  heart  in  its  natural  position,  and 
preventing  over-distention  of  its  several  cavities;  while, 
by  its  serous  layer,  a  fiuid  is  furnished,  which  both  lubri- 
cates and  facilitates  the  motions  of  this  organ. 

The  heart,  as  already  stated,  is  a  hollow  muscle,  and 
contains  four  cavities,  (Fig.  198,)  two  of  which  are  upon 
the  right  side,  and  anterior,  the  other  two  upon  the  left 
side,  and  posterior.  The  two  upon  the  right  being  sepa- 
xated  by  partitions  from  those  on  the  left,  constitute  the 
heart  a  double  organ,  which  is  distinguished  into  a  rigM 
and  left  heart     Two  of  these  cavities  occupy  the  superior 
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part,  forming  the  baae,  and  are  termed  emrtdes.  The  other 
two  occupy  the  middle  and  lower  portioDs,  conBtituting  the 
body  and  apex,  and  are  called  ventridea. 

The  right  heart  it  com- 
posed of  the  right  mtride 
and  right  veiUride,  (Fig. 
199,)  the  left  heart  of  a  le/i 
auride  and  leji  venirioU, 
(Fig.  200.)  The  right  heart 
'  receivea  veooos  blood ;  the 
left,  arterial  blood. 

We  shall  examine  the 
heart  in  the  order  of  its 
circulation.  The  blood  en- 
ters first  the  right  aaricle, 
by  the  superior  and  inferior 
vena  cava ;  from  this  cavity  it  passes  into  the  right  ventri- 
ole,  through  the  ostium  Tenosum.  From  the  right  ventri- 
cle it  goes  to  the  lungs,  by  the  pulmonary  artery.  From 
the  Itangs  it  returns  to  the  left  heart  by  the  four  pnlmonaiy 
veins,  entering  at  the  left  auricle.  From  the  left  auricle  it 
goes  through  the  ostium  arteriosom  into  the  left  ventride; 
and  from  the  left  ventricle  it  passes  out  by  the  aorta,  to  ^ 
distributed  to  all  parts  of  the  body. 

Bight  Auride. — Make  an  incision  from  the  superior  to 
the  inferior  cava,  and  cross  it  by  another  running  trans- 
versely along  the  centre  of  the  cavity.  On  washing  out 
the  blood  there  is  seen,  at  the  npper  and  posterior  par^ 
the  'superior  vena  cava,  descending  obliquely  forward  and 

Fi».  igarepreteDtitheCBTUiMofaeHetTt.  ■  Right  turicle.  iBaptrif 
MTk— its  eotTBDcs.  «  Inferior  cars— iti  entruee.  il  Entranc*  of  viiMtTJ 
Ttao,  partlj  eloMd  bj  TklTs.  t  EuiUchiui  t&Itc.  /  Foau  orali*-  ;  Tster- 
onluro  loweri.  k  Miuculi  pMtioati.  i  Right  Buiicolo-TenUiculu'  openiifi 
or  Mtiam  TeDMum.  j  Ri|^t  Tcntricla.  i  Triompid  »tlTe.  I  CJioni»^«'»^ 
ntx,  nod  oiubk  colunuiB.  m  PulmoDarj  trtarj— iti  three  •eai-luiW  T*l'<*t 
•eeo  »t  it*  conmaDcenieiiL  «  Right  pulmoDsir  uXerj.  e  Left  psla>ai>*'T 
artery,  p  Xieft  auricle,  q  Opeuiogt  of  the  four  pnlmDiiar;  rcini.  r  t^" 
aoriculo-Tentricular  opening,  or  osUum  aiterioaum.  i  Left  venliiel*.  '  ^ 
tral  Talre.    w  Aorla~iti  comiDeiiceinent  and  temi-IuDar  Taltca.   >  ^^ 
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invard,  aboat  an  inch  within  the  pericardium,  to  enter  the 
auricle.  There  ia  no  valve  at  the  entrance  of  this  rein. 
At  the  lower  portion  of  the  auricle  the  ii^ervor  cava  is 
aeen    to  enter  Fiq.  199. 

ohliqnel  y  back- 
ward and  in- 
ward, ascend- 
ing within  the 
pericardium 
ontyforashort 
distance. 

At  the  en- 
trance of  this 
vein  there  ia  a 
valve,  called 
the  valve  of 
Enstachiua, 
which,  in  the 
adult,  is  very 
imperfect,  but 
is  the  foetus  is 
quite    large, 

and,  according  to  Sabatier,  is  obviously  designed  to  conduct 
the  foetal  blood  to  the  foramen  ovale,  and  prevent  the  mix- 
ing of  the  superior  and  inferior  streams.  This  valve  is 
formed  by  a  doubling  of  the  lining  membrane  of  the  auri- 
cle, surrounding  about  one  half  of  the  front  of  the  inferior 
cava,  and  stretching  between  this  vessel  and  the  fossa 
ovalis,  with  which  it  is  connected. 

Between  the  two  cava,  about  midway,  is  seen  a  transverse 
prominence,  called  tyhercidwm  Loweri.  The  direction  of  the 
blood,  entering  the  auricle  by  these  two  veins,  ia  such' 

Fia.  199  npreMDti  the  right  H«art  laid  open.  K  %p«rior  cwm.  6  lU 
entranoa  into  right  uiricle.  18  Inftrior  ot*— iti  entrance  into  the  i^t 
kuricle.  13  Smooth  portion  of  right  auricle.  14  EuiticbiBD  valre.  ISmui- 
eali  pectJBiti.  9  Foue  otkIIi,  or  remaiDi  of  foranuD  orale.  19  Annulu* 
OTtlii.  39  OpenlDS  of  ooronar}  vein.  1  Caiitj  in  right  tentriole,  letdlog  ta» 
the  pulmonarj  >rterj.  11  FulmoDarj  arterj.  13  Septum  between  TWtriole*. 
S  Tricutpid  ralTe.    6  Aorta. 
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sajB  Mr.  Wilson,  that  a  stream  forced  into  the  superior^ 
takes  a  course  towards  the  ostium  yenosum,  or  right  an- 
riculo-Tentricular  opening — while  the  inferior  current  is 
directed  to  the  septum  auricularum,  or  fossa  ovalisj  the 
natural  course  of  the  hlood  in  the  foetal  state.  The  outer 
and  posterior  walls  of  the  auricle  are  dilated  into  a  pouch 
called  its  sirnis^  while  the  superior  projecting  eztremitji 
with  indented  edges^  from  its  resemhlance  to  the  ear  of  the 

^^Sy  S^^  ^^^  name  of  auricle. 

This  portion,  together  with  the  sinus,  has  a  number  of 
fasciculi  of  muscular  fibres  running  parallel  to  each  other, 
and  called,  from  their  resemblance  to  the  teeth  of  a  comb, 
musculi  pecHnatu  Between  these  fasciculi  the  spaces  con- 
tain no  muscular  fibre. 

The  internal  wall  of  this  cavity  consists  of  a  thin  parti- 
tion called  the  septum  auricukarum,  which  separates  it  from 
the  left  auricle.  On  the  lower  part  of  this  septum  a  de- 
pression is  seen,  the  fossa  ovalis,  the  margin  of  which  all 
round  is  thick  and  elevated,  and  termed  anaiidus  ovalis. 
This  fossa  ovalis  corresponds  to  the  opening  in  the  foetus 
called  ybramen  ovale^  through  which  the  blood  passed  freely 
and  directly  from  the  right  auricle  to  the  left,  but  which| 
after  respiration  is  established,  becomes  closed  by  the  sep- 
tum just  mentioned. 

To  the  left  of  the  Eustachian  valve  is  seen  an  orifice 
about  the  size  of  the  common  quill ;  this  is  the  opening  of 
the  coronary  vein  of  the  heart,  and  is  protected  by  a  semi- 
lunar valve  called  the  valve  of  ThebesiuSy  which  is  formed 
by  a  duplication  of  the  lining  membrane  of  the  auricle, 
and  prevents  the  blood  from  regurgitating  into  the  vein* 
At  different  points  of  the  auricle,  small  orifices  are  seen, 
called  foramina  Thebesii,  some  of  which  are  regarded  as 
the  terminations  of  veins,  while  others  simply  lead  into 
the  muscular  depressions. 

Bight  Ventricle. — The  passage  from  the  right  auricle  into 
the  right  ventricle  is  through  a  large,  round  opening,  the 
ostium  venosum  or  right  auriculo^entricular  opening.  A 
dense  white  line,  termed  the  right  tendon  of  the  heart, 
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surroundfl  this  opening.  By  making  one  incision  along 
the  right  side  of  the  heart,  and  another  along  the  septnm 
cordis,  and  turning  up  a  flap  from  helow,  this  cavity  will 
be  exposed.  Its  form  is  triangular,  with  the  base  above 
and  connected  with  the  auricle,  while  its  lower  extremity 
stops  a  little  short  of  the  apex  of  the  heart.  The  right 
yentricle  occupies  the  anterior  and  right  side  of  the  heart, 
and  has  its  walls  much  thicker  than  those  of  the  auricle, 
being  estimated  about  three  lines,  while  the.  latter  is  but 
one  line. 

Its  interior  surface  is  very  irregular  from  numerous 
muscular  fasciculi  called  ociumTUB  camece.  These  fleshy 
columns  are  dififerently  arranged  ;  some  are  connected 
along  their  whole  length ;  others  are  fixed  by  their  ex- 
tremities ;  while  others  again  are  only  attached  by  one 
extremity,  having  the  other  free,  to  which  is  connected 
several  round,  tendinous  chords  called  chordoe  tendineoB. 
These  chords  interlace  among  themselves,  and  are,  with 
the  valve,  placed  between  the  right  ventricle  and  auricle. 
This  valve  is  formed  by  a  fold  of  the  lining  membrane 
projecting  from  the  auriculo-ventricular  opening,  and, 
from  being  divided  into  three  pieces,  is  called  tricuspid. 
One  of  these  pieces  is  posterior,  on  the  septum  cordis ;  a 
second  is  anterior  and  the  largest,  separating  the  auricu* 
lar  from  the  pulmonary  arterial  orifice,  while  the  third  is 
to  the  right  side.  This  valve  prevents  the  blood,  during 
the  contraction  of  the  ventricle,  from  returning  back  into 
the.  auricle,  which  is  done  by  the  columnse  carnead  con<- 
tracting,  and  putting  upon  the  stretch  the  chordas  tendine», 
which  draw  the  several  pieces  of  the  tricuspid  to  each 
other,  while  at  the  same  time  the  blood  gets  behind,  and 
thus  assists  to  approximate  as  well  as  support  them,  and 
prevent  their  being  forced  open. 

At  the  superior  and  left  extremity  of  the  right  ventricle, 
is  seen  the  orifice  of  the  pulmonary  artery.  This  orifice  is 
smooth  and  round,  about  an  inch  in  diameter,  and  protected 
by  three  valves,  termed  semilunar  or  sigmoid.  These  valves 
are  formed  by  a  duplicatipn  of  the  lining  membrane  of  the 
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artery,  being  connected  to  the  latter  by  tbeir  circumference, 
and  having,  in  the  centre  of  each  loose  edge,  a  little  white 
or  yellowish  body  called  corpusculum  ArantxL  These  cor- 
puscles serve  as  abutments  to  support  each  other  when  the 
valves  are  brought  together,  and  thus  prevent  the  blood 
from  regurgitating.  Exterior  to  these  valves,  and  between 
them  and  the  artery,  are  three  pouches  called  the  sinuses  ef 
Valsalva. 

The  pvlmonary  artery  ascends  obliquely  backward  to 
the  under  part  of  the  arch  of  the  aorta,  where  it  divides 
into  two  branches,  one  for  each  lung.  The  right  is  both 
longer  and  larger ;  it  goes  behind  the  aorta  and  superior 
cava  to  the  root  of  the  ^ight  lung,  where  it  divides  into 
three  branches.  The  lefl;  is  shorter,  and  goes  in  front  of 
the  descending  aorta  to  the  root  of  the  left  lung  where  it 
divides  into  two  branches.  The  distribution  of  these 
branches  has  been  already  given  in  the  description  of  the 
lungs.  Where  the  pulmonary  artery  divides  into  its  right 
and  left  branches,  a  ligamentous  cord  is  seen  to  extend 
backward  and  downward  to  the  lower  extremity  of  the 
arch  of  the  aorta.  This,  in  the  foetus,  was  an  open  tube 
called  the  ductus  arteriosus^  through  which  passed  to  the 
aorta  the  balance  of  the  blood  which  failed  to  go  through 
the  foramen  ovale,  the  pulmonary  arteries  carrying  to  the 
lungs  only  so  much  as  was  just  sufficient  for  their  nutrition. 

Left  hearty  (Fig.  200,) — Left  auride. — ^The  pulmonary 
veins,  four  in  number,  two  from  each  lung,  return  the  blood, 
after  it  has  been  changed  from  venous  into  arterial,  into 
the  left  auricle.  This  auricle  is  situated  at  the  superior 
and  back  part  of  the  base  of  the  heart,  being  hid  by  the 
ventricles  and  right  auricle.  Its  shape  is  more  of  a  square 
than  the  right,  and  it  has  a  pulmonary  vein  entering  each  of 
its  angles.  It  consists,  like  the  right,  of  a  sinus  and  appen- 
dix. Its  walls  are  thicker  and  stronger  than  those  of  the 
right  auricle,  though  its  cavity  is  smaller.  Its  appendix 
contains  the  musculi  pectinaliy  and  is  more  indented,  crooked 
and  narrower,  than  that  of  the  right.  At  the  inferior  part 
of  this  auricle  is  seen  the  opening  into  the  left  ventricle. 
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called  ottiwn  arteriosmn,  or  the  left  auriculo^ventricular 


Left  veatride. — This  cavity  preaeots  a  conical  form,  and  is 
posterior  to  the  right  veatride.  Its  hase  is  ahove,  and  apex, 
which  is  helow,  projects  be-  Yia.  300. 

jond  the  right,  and  conati- 
totes  the  apex  of  the  heart. 
Ita  walls  are  aboat  three 
times  as  thick  as  those  of 
the  right  ventricle,  and  it 
has  the  same  arrangement 
of  cdumncB  cameee  and  cAor- 
dce  tendinece,  as  the  right, 
only  thicker  and  stronger. 

The  partition  between 
the  two  ventricles  is  styled 
the  s^rfum  oordie.  It  con- 
sists of  a  thick  mnscular 
wall,  formed  mostly  by  the 
left  ventricle.  At  the  upper  and  back  part  of  this  cavity 
the  left  anricolo-ventricular  opening  is  seen,  and  is  found  to 
be  protected  by  a  fold  of  the  lining  membrane  projecting 
from  round  the  margin  of  this  orifice  into  the  ventricle,  and 
dividing  into  two  portions,  called  the  mitral  valve.  The 
margin  of  this  opening  consigts,  as  in  the  right,  of  a  white 
and  dense  tendinous  structure. 

The  anterior  division  of  the  mitral  valve  ia  larger  and 
broader  than  the  posterior,  and  covers,  in  a  great  measure, 
the  aortic  opening.  This  valve,  as  well  as  the  tricuspid, 
contains  the  fibrous  structure,  is  attached  by  teadinoos 
chords  to  the  colnmnee  carnese,  and  serves  to  prevent  the 
reflux  of  blood  into  the  auricle. 

The  orifice  of  the  aorta  is  seen  in  front  of  the  auricular 
opening,  and,  like  that  of  the  pulmonary  artery,  is  guarded 

Fia.  900  lepnMDb  the  left  Tentricle  Uid  open.  ■  FirietM  of  lafl  mik 
ttiel«.  b  Itt  caTitjr.  <  Mitral  Ttlre.  d  Chords  t«tidiiiett.  t  Colunuus 
cirDHB.  /  Right  auricle,  g  Left  auricle.  U  h  Four  pulmonuy  Teint.  i 
Aorta .    j  Pulnonarj  nid. 
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by  three  semilunar  valveB,  having  the  same  provision  of 
cm-puacula  Araniii  and  sinmes  of  Valaalva,  bnt  larger  and 
stronger,  and  having  a  similar  function  of  preventtDg  the 
reflux  of  the  blood.  The  capacity  of  the  different  cavities 
of  the  heart  is  very  nearly  the  same,  and  is  estimated  at 
about  two  ounces. 

Structure. — Several  elements  enter  into  ^e  composition 
of  the  heart  There  is  first  and  most  external,  the  reflected 
serous  layer  of  the  pericardium,  covering  the  whole  of  the 
outer  surface,  and  already  described.  On  the  inner  surface 
and  lining  the  auricles  and  ventricles,  is  seen  a  very  deli- 
cate and  transparent  serous  membrane,  called  the  entfooor- 
diitm.  It  is  strongly  attached  to  the  muscular  fibres  of  the 
columnie  carneaa  and  musculi  pectinati,  filling  up  their  in- 
terstices, rendering  smooth  the  whole  interior  surface  of  the 
several  cavities,  and  by  its  duplications  forming  the  di^r- 
ent  valves  found  between  the  auricles  and  ventricles,  and 
at  the  mouths  of  the  aorta  and  pulmonary  artery. 

Between  the  outer  and  inner  membrane  is  situated  the 
muscular  structure.  This  is  the  most  abundant  and  im- 
portautelemeut  of  the  heart. 
Its  fibres  are  difficult  to 
trace,  and  it  is  advised  to 
submit  them  to  boiling, 
maceration,  putrefaction, 
I  and  hardening  in  alcohol, 
some  of  the  necessary 
preparatory  means  to  a  suc- 
cessful dissection.  Accord- 
ing to  Cruvcilhier,  this  ele- 
ment of  the  ventricles  "is 
composed  of  two  muscular 
sacs,  contained  within  a 
third,  which  is  common  to  both  ventricles."    Alh  the  mus- 

FiB.  901  repreieuls  Ihe  ipinl  coune  of  tbe  mutculir  fibrea  of  (he  Krtrt. 
cbieBj  Iboae  of  the  left  venliicle.  1  Left  icntricle.  S  Right  Tenti-jck.  3 
Seplum  of  the  Tenlriclct.  4  Mutcular  fibrea  nakiDg  *  spiral  luni  trouod.  5 
Tbe  aper. 
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cular  fibres  are  traced  to  the  fibrous  zones  or  tendinous 
circles  of  Lower,  which  are  situated  at  the  auriculo-ventricu- 
lar,  and  arterial  orifices,  and  constitute  the  framerwork  of 
the  heart. 

These  fibres  are  divided  into  the  sttper/icial  or  commony 
and  deep  or  reflected.  The  superficial  are  traced  from  the 
base  of  the  heart,  taking  a  spiral  course  to  the  apex — those 
on  the  anterior  portion  going  from  right  to  left,  and  those 
on  the  posterior  from  left  to  right,  meeting  and  decussating 
at  the  apex.  From  this  latter  point,  where  they  turn 
round  upon  themselves,  they  are  refiected  upward,  and 
constitute  the  deep  layers.  Those  belonging  to  the  ante- 
rior superficial  set  form,  by  their  refiection,  the  deep  layer 
of  the  posterior  wall,  while  those  of  the  posterior  superfi- 
cial set  constitute  the  deep  layer  of  the  anterior  wall.  Be- 
tween these  two  sets,  an  intermediate  one,  called  the  proper 
fibres  of  each  ventricle,  is  seen.  They  are  compared  to  a 
small  barrel  or  truncated  cone,  their  superior  openings 
corresponding  with  the  orifices  between  the  auricles  and 
ventricles,  while  their  inferior  are  observed  to  leave  two 
considerable  spaces,  which  are  simply  occupied  by  the  com- 
mon fibres.  This  accounts  for  the  apex  of  the  heart  being 
weaker  than  any  other  portion  of  the  ventricles. 

The  muscular  fibres  of  the  auricles  are  also  divided  into 
a  superficial  and  deep  set.  The  former,  the  fibres  common 
to  both  auricles,  occupy  their  anterior  surface,  and  run 
transversely  from  right  to  left.  The  deep  set,  or  proper 
Jibres  form  a  uniform  circular  layer.  Some  of  them  are 
also  oblique,  and  constitute  a  muscular  sphincter  round  the 
several  orifices  of  the  auricles.  The  muscular  layer  of  the 
right  auricle  is  not  so  uniform  and  continuous  as  that  of 
'  the  left.  The  septum  of  the  auricles  also  contains  muscu- 
lar fibres,  which  form  a  ring  round  the  fossa  ovalis.  At 
the  septum  of  the  ventricles,  the  right  and  left  hearts  are 
capable  of  separation,  if  carefully  done. 

The  arteries  of  the  heart  come  from  the  aorta,  and  are 
the  first  branches  given  off  at  its  origin.  They  are  the 
right  and  left  coronary. 
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The  right  ocyronary  artery  arises  above  the  anterior  aemi- 
lunar  valve  in  front  of  the  aorta^  makes  its  appearance 
between  the  right  auricle  and  ventricle,  and  following  the 
course  of  the  groove  between  these  two  to  the  posterior 
party  distributes  branches  as  it  proceeds  to  the  right  auricle 
and  right  ventricle. 

The  l^t  coronary  artery  comes  from  above  the  left  semi- 
lunar valve,  and,  while  concealed  by  the  pulmonary  artery, 
divides  into  two  branches,  a  superior  and  inferior.  The 
superior  passes  round  the  groove  between  the  left  auricle 
and  left  ventricle  to  the  back  of  the  hearty  and  supplies 
these  two  cavities  with  branches.  The  inferior  division 
descends  along  the  septum  of  the  ventricles  to  the  apex  of 
the  heart,  supplying  with  branches  both  ventricles,  and 
anastomosing  freely  with  the  other  coronary  branches. 

The  coronary  veins  return  the  blood  of  the  heart,  and 
are  distinguished  into  the  greater  and  lesser  coronary.  The 
greater  coronary  vein  begins  at  the  apex  of  the  heart,  by  the 
union  of  several  bxanches,  and  then  ascends  along  the  an- 
terior septum  of  the  ventricle,  to  terminate  finally  in  the 
right  auricle,  at  its  posterior  inferior  part,  to  the  left  of  the 
inferior  cava,  where  it  is  guarded  by  a  valve.  Throughout 
its  whole  course  it  is  constantly  receiving  streams. 

The  lesser  ooronary  vein  returns  the  blood,  mostly  of  the 
right  ventricle,  and  discharges  it  into  the  greater  coronary 
just  as  the  latter  is  entering  the  right  auricle.  Some 
smaller  veins  are  also  described  about  the  roots  of  the  aorta 
and  pulmonary  artery,  discharging  into  the  right  auricle 
by  several  orifices. 

The  nerves  of  the  heart  come  principally  from  the  canUae 
]plexus  of  the  sympathetic,  and  follow  the  course  of  the 
coronary  arteries.    Branches  also  are  traced  from  the  for^ 
vagvm. 

Ftmction. — The  office  of  the  heart  has  already  been  stated 
to  be,  to  circulate  the  blood,  in  which  function  it  is  the 
prime  agent  The  venous  blood  is  returned  from  all  parts 
of  the  body  by  the  ascending  and  descending  cava,  and 
coronary  vein^  into  the  right  auricle  of  the  heart.    This 
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auricle,  bj  its  muscular  apparatus,  contracts,  and  throwf 
the  blood  through  the  ostium  venosum,  into  the  right  ven- 
tricle. This  ventricle  now  contracts  and  propels  the  blood 
into  the  pulmonary  artery ;  the  tricuspid  valve  preventing 
its  return  into  the  auricle.  The  pulmonary  artery  con- 
ducts the  blood  to  the  air  cells  of  the  lungs,  where  it  is 
changed  from  venous  into  arterial^  as  already  explained 
under  the  head  of  respiration,  and  its  return  to  the  ven- 
tricle is  prevented  by  the  semilunar  valves  placed  at  the 
mouth  of  the  artery.  From  the  lungs  it  is  carried  by  the 
four  pulmonary  veins  to  the  left  side  of  the  heart,  into  the 
left  auricle^  thus  completing  a  circle  from  the  right  to  the 
left  auricle,  called  the  jndmonic  or  lesser  cir&ulaidon. 

The  left  auricle  now  contracts  and  throws  the  blood 
through  the  ostium  arteriosum,  into  the  left  ventricle,  which 
in  turn  contracts  and  propels  it  into  the  aorta ;  the  mitral 
valve  between  the  auricle  and  ventricle,  and  the  semilunar 
valves  at  the  mouth  of  the  aorta,  preventing  any  regurgi- 
tation. From  the  aorta  it  passes  to  every  part  of  the  sys- 
tem, returning  by  the  vena  cava  to  the  right  side  of  the 
heart,  and  thus  completing  another  circle  called  the  systemic 
or  greater  circulation. 

In  the  passage  of  the  blood  through  the  heart,  two  dis- 
tinct sounds  are  heard,  known  as  the  sounds  of  the  heart. 
The  Jirst  sound  is  dull,  prolonged,  and  corresponds  with  the 
contraction  of  the  ventricles,  and  the  impulse  of  the  heart 
against  the  ribs.  The  second  sounds  compared  to  a  click,  is 
sharp,  clear,  and  quick,  and  corresponds  to  the  diastole  of 
the  heart.  The  two  sounds  embrace  one  arterial  pulsation. 
The  two  auricles  contract  synchronously,  so  likewise  the 
two  ventricles.  The^»^  sound,  it  is  believed,  results  from 
the  contraction  of  the  muscular  fibres  of  the  ventricles,  the 
impulse  of  the  heart's  apex  against  the  ribs,  and  the  rush  of 
the  blood  through  the  aorta  and  pulmonary  artery.  The 
second  sound  is  thought  to  arise  from  the  sudden  filling  and 
quick  closure  of  the  semilunar  valves,  by  the  reflux  of  the 
blood  during  the  diastole  of  the  ventricles,  and  the  recoil  of 
the  elastic  coat  of  the  arteries ;  other  opinions  are  enter- 
40 
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tained  in  reference  to  the  origin  of  these  sounds,  which  it  is 
not  thought  necessary  to  notice  further  in  a  work  like  the 
present. 

THE  AORTA,   (Fig.   8.) 

The  origin,  course,  and  termination  of  the  aorta,  together 
with  a  general  outline  of  its  primary  and  prominent  sec- 
ondary branches,  will  be  found  under  the  head  of  the  vas- 
cular tissue.  A  detail  of  the  several  branches,  supplying 
the  various  organs  contained  in  the  cranial,  abdominal, 
and  thoracic  cavities,  the  exceptions  hereafter  to  be  no- 
ticed, have  also  been  given  in  connection  with  the  exam- 
ination of  each  of  these  organs.  So  that  all  we  propose, 
in  the  present  place  is,  a  brief  recapitulation  of  the  primary 
branches  of  the  aorta,  in  the  order  in  which  they  suc- 
cessively arise  from  this  tube,  and  the  organs  and  vis- 
cera to  which  they  are  respectively  distributed,  so  as  to 
fix,  more  firmly  in  the  memory,  the  chain  of  connection 
between  these  two  great  classes  of  organs,  and  their  relative 
dependency. 

The  dorta,  it  is  known,  comprises  the  great  trunk  or 
arterial  half  of  the  general  or  systemic  circulation.  Com- 
mencing in  the  upper  portion  of  the  left  ventricle  of  the 
heart,  concealed  by  the  pulmonary  artery,  it  ascends  to  the 
right  side,  on  a  level  with  the  second  rib  and  its  cartilage; 
then  crosses  behind  the  sternum,  about  an  inch  below  its 
upper  edge,  to  the  left  side,  when  it  turns  downward  and 
inward  to  the  third  or  fourth  dorsal  vertebra.  To  this 
point  a  curvature  is  described,  constituting  the  arch  of  the 
aorta,  which  consists  of  an  ascending,  transverse,  and  de- 
scending portion.  From  the  arch,  the  aorta  continues 
descending  upon  the  left  side  of  the  vertebral  columUi 
through  the  thoracic  cavity,  to  the  diaphragm,  to  which 
point  it  is  called  thoracic  aorta.  Passing  beneath  the  crura 
of  the  diaphragm,  it  enters  the  abdomen  and  traverses  this 
cavity  upon  the  median  line,  to  the  space  between  the 
fourth  and  fifth  lumbar  vertebra,  where  it  terminates  by 
dividing  into  the  common  or  primitive  iliac  arteries. 
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This  portion  is  styled  the  abdomincd  aorta.  The  first 
branches  given  off  hy  the  aorta,  are  those  supplying  the 
heart,  and  consist  of  the  right  and  left  coronary.  The  next 
branches  in  order  are  those  coming  off  from  the  arch,  and 
are  the  arteria  innominatay  the  left  carotid,  and  the  left  stilh 
daviauy  which  supply  the  neck,  head,  upper  extremities, 
and  part  of  the  walls  of  the  chest. 

The  branches  of  the  thoracic  aorta  (Figs.  8  and  214) 
come  next,  and  consist  of  the  bronchial  arteries,  which  go 
to  the  lungs ;  the  cesophagealj  five  or  six  in  number,  to  the 
CBSophagus ;  the  posterior  mediastinal  to  the  mediastinum ; 
and  the  intercostal  to  the  intercostal  spaces  and  walls  of 
the  chest.  The  superior  intercostal  comes  from  the  sub- 
clavian.   All  these  arteries  are  in  pairs. 

The  abdominal  aorta,  (Figs.  8  and  214,)  the  last  portion 
of  this  tube,  gives  off  the  phrenic  to  the  diaphragm.  The 
cceliac,  a  single  trunk,  divides  into  three  branches — the 
gastric,  hepatic,  and  splenic,  which  go  to  the  stomach,  liver, 
and  spleen. 

The  superior  mesenteric  artery,  about  an  inch  below  the 
coeliac,  supplies  the  small  intestines,  the  right  ascending, 
and  transverse  portion  of  the  large  intestine. 

The  emulgent  or  renal  arteries,  two  in  number,  come  off 
at  right  angles,  and  go  to  the  kidneys. 

The  spermatic,  long  and  small,  descend  to  the  testicles. 
These  are  sometimes  branches  of  the  renal. 

The  inferior  mesenteric,  a  single  trunk,  supplies  the  left 
colon  and  rectum. 

The  lumbar  arteries  are  in  pairs,  from  three  to  five  in 
number,  and  supply  the  abdominal  walls. 

THE  SUPERIOR  AND  INFERIOR  VENA  CAVA,   (Fig.  9.) 

These  two  great  veins,  called  also  the  ascending  and  de- 
scending cava,  with  the  coronary,  return  all  the  blood  of 
the  body,  and  constitute  the  venous  portion  of  the  systemic 
or  general  circulation. 

The  descending  or  superior  cava  returns  to  the  right 
auricle  of  the  heart  all  the  blood  of  the  body  from  above 
the  diaphragm. 
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The  sinuses  of  the  brain^  emerging  at  the  base  of  the 
cranium^  become  the  internal  jugular  veins^  which,  witli 
the  external  jugulars,  descend  the  neck,  and  at  the  root  of 
the  latter  unite  with  the  subclavian  upon  either  side,  and 
form  the  right  and  left  vena-innomincUa,  the  junction  of 
which,  behind  the  cartilage  of  the  first  rib  upon  the  right 
iide,  constitutes  the  superior  cava. 

This  great  vein  is  about  three  inches  in  length,  and  de-> 
icends  within  the  pericardium  to  enter  the  upper  portion 
of  the  right  auricle.  It  has  in  front  of  it  the  remains  of 
the  thymus  gland  and  some  cellular  structure ;  behind  is 
the  right  pulmonary  artery  and  the  pulmonary  vein ;  upon 
the  right  is  the  phrenic  nerve  and  right  lung ;  upon  the 
left  or  internally  is  the  ascending  aorta.  Just  as  it  enten 
the  pericardium  it  receives  at  its  posterior  part  the  vena 
azygos. 

The  vena  azygos  (Fig.  9)  returns  the  blood  chiefly  of  the 
parietes  of  the  chest.  It  commences  in  the  abdomen,  op- 
posite the  second  lumbar  vertebra,  by  branches  from  the 
superior  lumbar  veins,  and  sometimes  also  from  the  renal 
and  spermatic,  with  an  occasional  branch  from  the  inferior 
cava.  Thus  formed,  it  ascends  through  the  aortic  opening 
in  the  diaphragm  to  the  thorax,  and  continues  upward  in 
the  posterior  mediastinum  upon  the  right  side  of  the  verte- 
bral column,  having  the  thoracic  duct  and  aorta  upon  its 
left,  and  the  splanchnic  nerve  upon  its  right  It  increases 
in  size  as  it  ascends,  and  about  the  fourth  dorsal  vertebra 
arches  over  the  root  of  the  right  lung  to  terminate  in  the 
superior  cava,  where  a  valv0>«B  found  to  prevent  regurgita- 
tion. 

This  vein  in  its  course  receives  the  intercostal  veins  of 
the  right  side,  the  azygos  minor  or  vena  hemiazygos  of  the 
left  side,  which  is  formed  from  the  superior  left  lumbar 
veyis,  tod  as  it  ascends  receives  the  six  or  seven  left  infe- 
rior intercostals.  It  crosses  the  spine  about  the  sixth  or 
seventh  dorsal  vertebra  behind  the  aorta  and  thoracic  duct^ 
and  joins  the  right  or  great  vena  azygos.  The  five  or  six 
left  sliperior  intercostal  veins  constitute  what  has  been 
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called  a  superior  vena  azygos,  which  empties  into  the  left 
vena  innominata,  and  connects  also  with  the  lesser  azygos. 
The  vena  azygos  also  receives  the  bronchial^  oesophageal, 
and  mediastinal  veins. 

The  inferior  or  ascending  cava  (Fig.  9)  returns  all  the 
blood  of  the  body  from  below  the  diaphragm.  The  two 
primitive  or  common  iliac  veins,  formed  by  the  junction  of 
the  external  and  internal  iliacs  at  the  sacro-iliac  articula- 
tion, converge  upon  the  right  side,  and  unite  upon  the 
ligament  between  the  fourth  and  fifth  lumbar  vertebrae  to- 
constitute  the  commencement  of  the  ascending  cava. 

This  great  vein  now  ascends  upon  the  right  side  and 
partly  in  front  of  the  spinal  column,  on  the  right  psoas 
muscle,  and  right  crus  of  the  diaphragm,  havins^  the  aorta 
upon  the  left — enters  the  fissure  in  the  posterior  part  of  tht 
liver,  and  ascends  through  the  tendinous  opening  in  the 
diaphragm,  to  which  it  strongly  adheres,  to  terminate  in 
the  inferior  and  back  part  of  the  right  auricle.  In  its 
course  it  receives  the  lumbar ,  renal^  spermaiicy  phrenic^  and 
hepatic  veins. 

The  veins  of  the  stomach,  pancreas,  spleen,  and  intes- 
tines, go  to  form  the  great  portal  vein^  which  is  described 
under  the  head  of  the  vascular  tissue. 

KBRVES  OF  THB  XHORAX  AND  ABDOUES, 

These  nerves  comprise  the  sympaihetic^  the  thoracic 
spinaly  the  lumbar  spinal,  pneumoga^tricj  and  phrenic. 

The  sympathetic  in  the  chest  (Fig.  155)  consists  of  twelve 
dorsal  ganglia  with  their  several  branches.  The  ganglia 
are  situated  upon  the  heads  of  the  ribs,  covered  by  the 
pleura  costalis  and  a  thin  fascia.  Their  form  is  triangular 
and  flat^  the  apex  external,  and  the  base,  looking  to  the 
spine.  They  are  small,  and  present  the  usual  gray  color 
and  pearlv  lustre  of  the  rest  of  the  ganglia  composingHhe 
sympathetic  system.  They  are  connected  above  and  below 
to  each  other  by  branches  called  superior  and  inferior.  The 
other  branches  are  external  and  internal. 

The  external  branches,  two  and  sometimes  more,  or  only 
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one  in  number,  pass  obliquely  upward  and  ontwsrd  to  join 
the  corresponding  spinal  nerve,  though  a  twig  is  sometime 


Bent  to  the  intercostal 
nerve  below.  The  tn- 
iermU  branches  consist 
df  the  mediastinal  and 
tplanchnic.  The  for- 
mer enter  the  posterior 


mediastinum,  following 
the  course  of  the  inter- 
i  costal  arteries  to  the  aor- 
J  ta  on  both  of  which  they 
^  ramify  in  the  form  of 
M  plexuses.  Other  branch- 
^  ea  are  traced  upon  the 
|a  cesophagus,  the  longns 
I  \  colli  muscle,  and  into  the 
'  cardiac  and  pulmonary 
plexuses.  The  spUaicknic  nervea 
are  divided  into  the  great  and 
The  great  splanchnic  comea 
the  sixth,  seventh,  eighth,  ninth 
and  tenth  ganglia,  by  several  distinct 
roots.  These  descend  obliquely  upon  the 
sides  and  front  of  the  dorsal  vertebrte,  to 
about  the  tenth  or  eleventh,  where  they 
unite  into  a  common  trunt,  which  is  large 
and  passes  through  the  diaphragm  either 
by  piercing  it,  or  along  with  the  aorta  to 
terminate  in  the  semilunar  ganglion.  The  leaser  eplandinic 
derives  its  roots  from  the  tenth  and  eleventh  ganglia. 
These  roots,  uniting,  enter  the  abdomen  through  the  eras 
of  the  diaphragm,  external  to  the  great  splanchnic,  and  go 
to  the  renal  plexus. 

The  sympathetic  nerve  in  the  abdomen  (Fig.  155)  com- 
prises the  semilunar  ganglion  and  its  various  plexases,  with 
the  lumbar  ganglia. 

The  s&nUunar  ganglion  is  situated  upon  either  side  of 
the  cceliac  artery,  and  by  some  is  regarded  as  the  grand 

Pio.  309  npraenli  tha  ooDneclion  of  the  Sjmpatlietle  If«r*«  wiUi  the 
Spinal.  ■  ■  Anteriar  Guure  of  the  (pmal  marrow  b  Motor  or  aoterior  root 
of  the  apinal  nerro.  c  Posterior  root,  d  Gaoglian  on  the  poilerior  root.  // 
Spinal  ntrTB.  t  TU  posCerior  branch,  g  Its  anterior  branch,  h  ft  Tiro  tho- 
racic ganglia  of  the  ajDipathetie.  i  STmpathetic  trank  oonneeting  tile  gwElia. 
i  k  Two  Clameatt  uuitiiig  the  ijmpathetic  ud  ipinal  nerve. 
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centre  of  the  sympathetic  system.  It  consists  of  a  series  of 
ganglia,  more  numerous  on  the  right  than  the  left  side, 
about  an  inch  in  length  and  presenting  a  semicircular  form; 
seyeral  of  these  are  sometimes  fused  into  one.  They  all 
communicate  and  send  off  an  immense  number  of  radiating 
filaments,  constituting  the  solar  plexus.  ' 

This  plexus  (Fig.  203)  is  situated  behind  the  stomach, 
above  the  pancreas,  and  within  the  epigastric  region,  and 
receives  branches  from  the  lesser  splanchnic,  the  phrenic, 
and  the  right  vagus.  From  this  central  and  great  plexus, 
nervous  filaments  proceed  in  every  direction,  and  mostly 
follow  the  course  of  the  arteries,  around  each  of  which  they 
form  a  plexus,  receiving  its  name  from  the  artery  it  accom- 
panies. Thus  we  have  enumerated  the  following  different 
plexuses : 

The  phrenicy  composed  of  branches  coming  from  the 
Solar  plexus,  accompanies  the  phrenic  arteries  to  the  dia- 
phragm. 

The  gastric  plexus  goes  along  the  coronary  artery  to  the 
stomach,  where  it  communicates  with  the  vagi. 

The  hepatic  plexus  takes  the  course  of  the  hepatic  artery 
to  the  liver.  Branches  also  accompany  the  vena  porta 
and  right  gastro-epiploic  artery  to  the  greater  curvature 
of  the  stomach. 

The  splenic  plexus  follows  the  splenic  artery  to  the 
flfpleen,  sending  off  branches  to  the  pancreas  and  head  of 
the  stomach,  and  along  the  left  gastro-epiploic  artery  to 
the  greater  curvature  of  the  stomach. 

The  snperi(yr  mesenteric  plexus  surrounds  the  superior 
mesenteric  artery,  and  its  branches  supply  the  small  in- 
testines, coecum,  ascending,  and  transverse  colon. 

The  renal  plexus  attends  the  renal  arteries  to  the  kid- 
neys. This  plexus  gives  off  filaments  to  the  supra-renal 
capsules,  called  suprorrenal  plexus y  and  also  filaments  along 
the  spermatic  artery,  called  the  spermatic  plexus,  to  the 
testes  of  the  male,  and  ovary  of  the  female. 

The  inferior  mesenteric  plexus  follows  the  course  of  the 
inferior  mesenteric  artery,  and  supplies  the  descending 
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and  sigmoid  flexure  of  the  colon.  It  senda  off  filameDta 
called  the  kaTOorrhmdaZ  plexas,  which  follow  the  hemor- 
rhoidal arteries  to  the  rectum. 

Tlie  lumbar  gan^ia  are  four  or  five  in  number,  situated 
upon  the  bodies  of  the  lumbar  vertebrfe,  and  connected 
*""■■  *^-  with   the  thoracic  by  a 

cord  which  descends  be- 
hind the  diaphragm  close 
to  the  spine  to  join  the 
first  lumbar  ganglion. 
These  ganglia  also  send 
off  extemcU  and  internal 
branches.  The  exterD&l 
communicate  hj  two  or 
three  branches  with  the 
lumbar  nerves.  The  in- 
[  ternal  surround  theaorta, 
'  forming  the 

Aortic  Ptenw.— This 
plexus  receives  filaments 
from  the  inferior  mesen- 
teric, and  descends  into 
the  pelvis,  where,  in  front 
of  the  sacrum,  it  fornu 
the  hypogastric  plexus- 
This  latter  plexus  com- 
municates with  the  sacrsi, 
and  sends  filaments  to 
the  pelvic  organs,  which 
will  be  noticed  in  another 
place. 
The  thoracic  apincd,  nervea  (Fig.  14)  are  twelve  in  nnm- 

Tia.  303  repreMnti  the  plexuiM  of  the  Bympathetie  Nerve.  1  Donil  gw- 
(lim  of  the  lymptthetlc,  with  the  root*  of  the  gnat  ipluohnic  oerre  ukiBf 
from  them,  n  Letter  iplencbnio  nerve,  o  Bolir  plexnt.  n  Reeil  plciui. 
f  Meieoterio  plexui.  ;  Lmnh»r  gBnglii.  "r  SacnJ  E»nglU.  i  Vesi"'  plei""- 
t  Bectal  plexut.  «  Lumbar  plexus  (ipintl.)  v  Rectum,  w  Blidder.  < 
Publt.  y  Crest  of  Ulum.  t  Kidney,  0  0  Aorta,  b  A  Dtaphrtgm.  ctHcut 
and  oardito  pleiui.    d  d  Larjnx. 
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ber  on  each  side.  They  arise  bj  filaments  from  the  ante- 
rior and  posterior  root  of  the  spinal  marrow,  and  pass  out 
through  the  intervertebral  foramina;  each  nerve  then 
divides  into  an  anterior  and  posterior  branch.  The  ante- 
rior branches  occupy  the  intercostal  spaces,  pursue  the  course 
of  the  intercostal  arteries,  and  are  called  the  interooatci 
nerves.  Each  receives  two  branches  from  the  thoracic 
ganglia  of  the  sympathetic,  and  then  runs  along  the  groove 
on  the  under  margin  of  each  rib,  between  the  two  laminso 
of  the  intercostal  muscles.  The  five  or  six  upper  intercos- 
tal  nerves  pass  round  to  the  sternum,  and  when  near  the 
latter,  emerge  from  between  the  intercostal  muscles,  and 
are  distributed  upon  the  pectoral  muscles  and  integuments* 
The  five  or  six  lower  nerves  supply  the  abdominal  muscles 
and  their  integuments. 

The  first  anterior  thoracic  nerve  joins  the  last  cervical, 
and  sends  a  branch  on  the  inner  face  of  the  first  rib,  which 
goes  to  supply  the  intercostal  muscles.  The  second  ante- 
rior thoracic,  or  dorsal  nerve,  in  addition  to  the  ordinary 
distribution,  sends  a  branch  between  the  ribs,  which  passes 
outward  to  the  axilla,  there  joins  the  internal  cutane- 
ous of  the  upper  extremity,  and  then  descends  the  arm, 
distributing  filaments  upon  the  integuments  as  far  as  the 
elbow.  The  third  anterior  dorsal  also  sends  a  branch  to 
the  axilla,  which  supplies  the  integuments  on  the  inner  side 
of  the  arm.  These  nerves  are  called  intercosto-humeraly  or 
the  nerves  of  Wrisberg^  and  are  supposed  to  explain  the 
numbness  of  the  arm  in  angina  pectoris. 

The  loiver  intercostal  nerves, ,B,ho}ii  the  middle  of  the  ribs, 
send  off  branches,  called  external  pectoral,  which  are  spent 
upon  the  muscles  and  integuments  upon  the  side  of  the 
chest.  The  continued  nerve,  which  is  the  intercostal  proper, 
emerges,  as  already  stated,  near  the  sternum,  and  supplies 
the  pectoral  muscles,  mamma,  and  integuments  on  the 
front  of  the  chest. 

The  posterior  branches  of  the  dorsal  spinal  nerves  are 
smaller  than  the  anterior.  They  pass  backward  between 
the  corresponding  transverse  processes  of  the  vertebne. 
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and  divide  into  external  and  interned  branches.  The  for- 
mer supply  the  lougissimus  dorsi,  eacro-lumbalis,  trape- 
Eius,  rhomboid,  latissimus  dorsi,  and  adjacent  integn- 
ment.  The  internal  eapply  the  multifidus  spinre,  the  long 
muBclea  of  the  back,  and  can  likewise  be  traced  to  the 
integuments. 
The  dbdomitud  spinal,  or  lunAar  nervee. — These  consist 
of  five  pairs,  and  are 
larger  than  the  dorsal 
They  pass  throngh  the 
1  interTertebral  foramina, 
'  the  first  pair  between 
the  first  and  secoad 
lumbar  vertebrte — the 
fifth  between  the  last 
vertebra  and  the  sa- 
.  crura.  Like  the  dorsal, 
'  these  nerves  consist  of 
tmterior  and  posterior 
1  hranckea.  The  anierioF 
I  are  the  largest,  and  paw 
1  through  aud  behind  the 
I  psoas  magnus,  nniting 
'  with  each  other  to  con- 
stitutetbe^uinAar^jteni*. 
The  Jirst  iwm^ar  nnitM 
with  the  last  dorsal. 
The  lumbar  plexus  is  concealed  by  the  psoas  magooi 
muscle,  and  is  situated  upon  the  sides  of  the  lumbar  verte- 
bras in  front  of  their  transverse  processes. 

The  branches  of  this  plexus  are  divided  into  the  super' 
Jlcial  and  ierminaL  The  superficial  are  again  divided  into 
the  abdomino-erural  and  genito-crural,  and  consist,  accord- 

Fie.  S04  repreuDla  the  Lumbar  and  Inchlatio  P1exua«t.  ■  Lumbir  plexM- 
.  i  Iichiatie  plezjs.  e  t  AMomin*)  crural  uertet.  d  External  entaneoia 
D6m.  ifg  Cataneoui  branehei  from  fc  Anterior  crural  nerTB.  i  Genito- 
oTural.  }}  TBrminatioD  of  the  ijinpathetlc.  k  Diaeui  iDtBinm  muiele-  ' 
Broad  mu)c1it  of  the  abdomtD.  n  Pioai  magniiu.  n  Bodiei  of  lumbal  nrle- 
bra.    0  Quadratui  lunborum.    p  Diaphngm.    9  Suloriui  miucla. 
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ing  to  Bichat,  of  the  superior^  middle,  and  inferior  musculo' 
cutaneous. 

The  superior  musculocutaneous  (called  also  external  ilio^ 
inguinal,  tlio-hypogastric,  ilio-scrotal)  comes  from  the  supe* 
rior  part  of  the  plexus,  passes  outwardly  through  the  psoas 
magnus  to  the  quadratus  lumborum,  and  thence  to  the? 
back  part  of  the  crest  of  the  ilium, — here  it  divides  into  an 
external  and  internal  branch.  The  former  supplies  the  ab- 
dominal muscles  and  integuments.  The  internal  can  be 
traced  forward  to  the  anterior  superior  spinous  process  of 
the  ilium,  and  thence  across  parallel  with  Poupart's  liga- 
ment to  near  the  rectus,  where  it  perforates  the  external 
oblique,  and  becomes  cutaneous  upon  the  pubic  and  ingui- 
nal regions. 

The  middle  fnuscuU><vlaneous ,  or  inguinxxutaneous,  has 
nearly  a  similar  origin  and  distribution  with  the  last. 

The  inferior  muscvlo-cutaneous,  or  external  cutaneous, 
comes  from  the  first  or  second  lumbar,  passes  along  the 
iliacus  muscle,  and  between  the  anterior  superior  and  an- 
terior inferior  spinous  processes,  divides  into  an  anterior  and 
posterior  branch.  The  former  perforating  the  fascia  lata 
about  three  or  four  inches  below  Poupart's  ligament,  be- 
comes cutaneous,  distributing  filaments  as  low  as  the  knee. 
The  posterior  is  spent  on  the  outer  and  back  part  of  the 
thigh,  either  passing  'through  or  behind  the  tensor  vagine9 
femoris. 

The  genito  crural  comes  from  the  second  or  third  lumbar 
nerve.  The  genital  or  spermatic  branch  joins  the  cord  at  the 
internal  ring,  supplies  the  cremaster,  and  terminates  upon 
the  integuments  of  the  scrotum  and  pubis,  and  in  the  female 
upon  the  labium.  The  crural  goes  beneath  Poupart's  liga- 
ment, pierces  the  sheath  of  the  femoral  vessels,  sending 
some  filaments  in  company  with  the  artery,  passes  through 
the  fascia  lata,  and  supplies  the  integuments  upon  the  front 
of  the  thigh  as  far  as  its  middle. 

The  terminal  branches  of  the  lumbar  plexus  are  the  ante^ 
rio7*  cruraly  obturator,  and  lumho-sacral. 

The  anterior  crural  (or  femoral  nerve)  comes  from  the 
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Buperior  lumbar  nerves,  and  is  the  largest  nerve  of  the  lum- 
bar plexus.  It  passes  behind,  and  sometimes  through  the 
psoas  muscle,  and  descends  to  Poupart's  ligament,  beneath 
which  it  passes  about  half  an  inch  to  the  outside  of  the 
femoral  artery,  where  it  divides  into  numerous  muscular 
and  cutaneous  branches.  In  the  pelvis  it  distributes  fila- 
ments to  the  psoas  and  iliac  muscles. 

The  cbturaior  nerve  comes  from  the  third  or  fourth  lum- 
bar, passes  through  the  psoas  muscle,  and  descends  along 
the  inner  edge  of  the  latter  to  the  obturator  foramen^ 
through  which  it  passes  to  the  inner  side  of  the  thigh, 
where  it  divides  into  an  anterior  and  posterior  branch,  which 
supply  the  muscles  chiefly  on  the  inner  thigh,  the  adduc-. 
tors,  gracilis,  vastus  internus,  &c.,  as  well  as  the  integu- 
ments, and  anastomoses  with  the  vaginal  branches  of  the 
crural ;  one  long  branch  is  traced  as  low  down  as  the  po- 
piteal  space,  to  the  back  part  of  the  knee  joint. 

The  lumbosacral  nerve  comes  from  the  fourth  and  fifth 
lumbar,  and  descends  into  the  pelvis  to  join  the  sacral 
plexus. 

The  posterior  divisions  of  the  lumbar  nerves  pass  back- 
ward between  the  transverse  processes,  and  supply  the 
multifidus  spinsB,  longissimus  dorsi,  and  sacro-lumbalis 
muscles,  and  the  integuments.  Varieties  will  be  seen  in 
the  number  and  distribution  of  the  branches  of  the  lumbar 
plexus. 

The  sacral  nerves  (Fig.  204)  consist  of  six  pair.  They 
divide  within  the  spinal  canal  into  anterior  and  posterior 
branches,  which  pass  out  at  the  anterior  and  posterior 
sacral  foramina.  The  ^^^enor  are  quite  small,  and  supply 
the  muscles  and  integuments  on  the  back  of  the  sacrum. 

The  anterior  are  large,  the  four  superior  of  which,  with 
the  last  lumbar  uniting  together,  constitute  the  sacral 
plexus.  These  nerves  all  receive  branches  from  the  sacral 
ganglia  of  the  sympathetic.  The  fifth  and  sixth  are  very 
small,  sometimes  absent^  and  escape  between  the  sacrum 
and  coccyx 

The  sacral  or  sciatic  plexus  is  situated  upon  the  side  of 
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the  rectum,  in  front  of  the  pyriformis  muscle,  and  behind 
the  pelvic  fascia.  Its  branches  are  divided  into  internal  and 
external.  The  former  are  distributed  to  the  pelvic  viscera, 
the  latter,  consisting  of  the  greater  and  lesser  ischiatic,  glu^ 
tealy  B,niptidic^  go  principally  to  the  lower  extremity.  All 
of  these  will  be  noticed  in  connection  with  the  organs 
they  severally  supply. 


CHAPTER  V. 

ACTIVE  ORGANS   OF   THE   TRUNK. 

rOURTH    DIVISION. 
IHB  ORGANS  OF  URINATION. 

These  organs  consist  of  the  Kidneys,  the  Ureters,  and 
the  Bladder. 

SECTION    I. 
THE  KIDNETS. 

The  kidneys  are  two  firm,  solid  bodies,  situated  in  the 
lumbar  regions,  at  their  posterior  portion,  extending  be- 
tween the  crest  of  the  ilium  and  the  last  rib — lying  upon 
the  psoas  magnus,  quadratus  lumborum,  and  diaphragm, 
and  corresponding  to  the  two  last  dorsal,  and  two  upper 
lumbar  vertebrsB. 

Their  form  is  that  of  the  kidney-bean.  Their  sixe  is 
about  four  inches  in  length,  and  two  in  width.  Their 
average  weight  is  estimated  at  from  three  to  four  ounces. 
Their  color  is  a  dark,  brownish  red. 

The  anterior  surface  of  each  kidney  is  convex,  the  right 
having  the  ascending  colon  and  duodenum  upon  it;  the 
left  the  descending  colon,  and  both  of  them  the  peritoneum 
upon  this  same  surface.  The  posterior  surface  is  flat.  In 
the  foetus  both  surfaces  present  the  lobulated  appearance. 
The  outer  margin  is  smooth  and  convex ;  the  inner  presents 
a  notch,  hUus  renaiiSy  where  the  vessels  and  nerves  enter 
and  pass  out    The  upper  end  of  each  kidney  is  larger. 
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rounder,  and  nearer  the  spine,  than  the  lower  end,  and  is 
also  surmounted  by  the  renal  capsule. 
The  kidneys  are  seen  to  vary  in  number,  sometimes  there 
Fia.  305.  being  only  onet 

which  is  quite 
large,  and  ex- 
tending across 
the  spine.  The 
two  kidneys  are 
B"  sometimes  con- 
nected by  a 
transverse  band, 
and  Dr.  Horner 
cites  an  instance 
where  one  of  the 
kidneys  was  in 
the  pelvis  in 
front  of  the  rec- 
tum. 

The  kidneys 
are  essentially 
glandular  or- 
gans, and  each  consists  of  membranes,  two  distinct  sub- 
stances, the  cortical  and  tubular,  the  excretory  ducts,  blood- 
vessels and  nerves. 

Three  membranes  are  given  to  the  kidney,  a  serous,  cel- 
lulo-adipose,  and  fibrous.  The  first  comes  from  the  peri- 
toneum, and  is  partial,  covering  only  the  anterior  surface. 
Of  the  second,  OT  cellulo-adiposc,  the  cellular  portion  prevails 
in  the  young,  while  the  adipose  is  most  abundant  in  the 
adult.  The  third  arfbroua  is  the  proper  coat  of  the  kidney. 
It  forms  a  capsule  which  completely  envelops  the  surfaces, 
and  enters  the  hilus  along  with  the  blood-vessels.  This 
membrane,  as  already  stated,  is  fibrous,  and  is  also  strong, 
elastic,  smooth,  and  semi-transparent.    It  adheres  to  the  sur> 

Fia.  3Q5  representi  tbo  Urinar;  Apparatus,  a  ■  Kidneja.  ft  h  Capaul« 
-nnalia.  c  c  Uretera.  i  Bladder,  i  Rectum.  /  Renal  irurica.  g  Aorli. 
A  Iti  diTutoa  into  tbe  iliact.    >  Point  wbere  ureters  cross  iLe  iliaca. 
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face  of  the  kidney  by  delicate  cellujar  and  vascular  fila- 
ments, which  are  easily  torn  on  raising  it,  and  which  are 
traced  into  its  substaDce.  It  preserves  the  form  of  the 
kidDey. 

On  making  a  section  of  the  kidney  from  its  convex  to  its 
concave  portion,  two  distinct  substances  are  noticed,  the 
exierncd  or  cortical,  and  the  internal  or  tubular.  The  cortical 
forms  the  superficial  layer,  is  about  Fib.  s06. 

two  lines  in  thickness,  though  vary- 
ing at  different  points,  and  sends  pro- 
cesses towards  the  centre  of  the  gland 
between  the  tubular   portion,    thu^ 
dividing   the    latter    into   as    many  , 
separate  parts  assuming  the  form  of  , 
distinct  cones.     Its  color  is  a  reddish  / 
brown,  and  it  is  also  called  vascular  1 
from  the  quantity  of  blood-vessels 
with  which  it  is  supplied. 

On  being  torn,  a  number  of  gran- 
ules are  seen,  whieh  seem  to  compose 
the  great  body  of  the  cortical  portion,  and  are  called  the 
corpora,  or  acini  of  Malpighi.  These  acini  exist  in  immense 
numbers,  and  are  seen  as  very  minute,  round,  red  points, 
their  diameter  being  about  the  tenth  of  a  line.  Their  con- 
nection with  arterial  branches  is  compared  to  that  of  ber- 
ries with  their  stems.  Some,  among  whom  is  the  distin- 
guished Buysch,  regard  the  acini  as  consisting  wholly  of 
blood-vessels,  while  others  view  them  as  little  glandular 
sacs  for  secreting  the  urine,  around  whose  walls  the  blood- 
vessels are  ramified,  and  from  which  arise  the  commencing 
□riniferous  or  excretory  ducts. 

According  to  Mr.  Bowman,  these  acini  are  composed  of 
capillary  arteries  coiled  up  in  loops  and  closely  compressed, 
so  as  to  form  vasoular  balls,  which  are  enclosed  in  dilata- 
tions of  the  urinary  tubes,  forming  capsules  for  each. 

Fio.  90G  represent*  a  leetlon  of  the  riajbt  Kidney,  hsring  the  ran«l  etpsule 
on  it«  top.  1  Supra-reotl  oapuile.  3  Cortioal  porUoo.  3  MedulUry  or 
tubular  portion.    *  CeljoM.    5  iDfundibuh.    6  PbItU.    1  Ifratar. 
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Each  capsule  is  perforated  by  an  artery  called  vds  infereas, 
which  goes  to  form  this  vascular  ball^  and  from  the  inte- 
rior of  each  there  passes  out  through  the  capsule  a  small 
vein  called  vae  efferens,  which,  with  other  veins  of  like 
kind,  goes  to  the  venus  plexus  surrounding  the  convoluted 
urinary  tubes.  Two  systems  of  vessels  are  here  described, 
first  the  arterial  capiUary,  composing  the  acini  of  Malpighi 
within  the  urinary  capsule,  and  second,  the  verums  capillary 
on  the  outside  of  the  capsule  surrounding  the  urinary 
tubes,  and  constituting  a  plexus  which  is  compared  to  the 
portal  plexus  of  the  liver.  This  plexus  is  believed  by  Mr. 
Bowman  to  secrete  the  urea,  lithic  acid,  and  other  solid 
portions,  while  he  assigns  to  the  arterial  plexus  or  acini, 
the  separation  of  the  water  and  soluble  elements  of  the 
urine. 

The  internal  or  tubular  portion,  (Fig.  206,)  called  also 
pyramides  Malpighi^  consists  of  fine  tubes  collected  in  fasci- 
culi, forming  cones ^  of  which  there  are  about  fifteen.  These 
cones  are  of  a  dense  structure  and  pale  color,  with  their 
bases  at  the  circumference,  and  their  apices  at  the  central 
cavity  of  the  kidney.  They  are  separated  and  surrounded 
by  the  cortical  substance,  constituting  the  several  conoidal 
fieisciculi  so  many  distinct  lobes,  or  miniature  kidneys, 
which  are  distinctly  marked  upon  the  surface  of  the  foetal 
kidney.  The  apex  of  each  cone  is  free,  and  forms  a  projec- 
tion into  the  central  cavity  termed  papiUa  or  mammary 
process. 

The  papillsB  are  not  so  numerous  as  the  cones,  as  two  or 
more  of  the  latter  converge  into  one  of  the  former.  The 
papillsB  are  arranged  into  an  anterior,  middle,  and  poste- 
rior row ;  and  each  one  presents  several  foramina,  through 
which  the  urine  passes  from  the  tubuli  uriniferi.  Each 
cone  or  pyramid  consists  of  a  collection  of  these  tubuli, 
which  are  more  numerous  at  the  base  than  at  the  apex,  in 
consequence  of  their  coming  together  as  they  approach  the 
latter.  They  are  compared  to  fine  hairs,  and  are  proven 
to  be  conductors  of  the  urine,  by  making  a  section  of  them 
and  squeezing  the  cortical  portion,  when  drops  of  urine 
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are  seen  to  ooze  out  They  are  convoluted  tuhes,  in  the 
cortex,  called  the  tubes  of  Ferrein,  intertwining  here  with 
the  venous  and  arterial  capillaries^  and  ending  either  in 
loops  or  coeca ;  while  in  the  pyramids  or  cones  these  tubes 
pursue  a  straight  course. 

The  papillas  are  surrounded  by  funnel-like  formations  of 
a  fibro-mucous  character,  called  infundUyulcu  The  papillss 
are  sometimes  more  numerous  than  the  infundibula,  in 
which  case  two  or  more  of  the  former  are  found  to  one  of 
the  latter.  The  infundibula  come  together  or  run  into 
each  other  so  as  to  form  three  compartments— one  in  the 
middle,  and  one  at  each  end  of  the  kidney,  which,  from 
their  cup-like  form,  are  termed  calyces,  and  these  calyces, 
by  their  union,  expand  into  the  oval  cavity,  at  the  inner 
margin  of  the  hilus,  constituting  the pdvis  of  the  kidney. 

The  arteries  of  the  kidneys  are  the  renal  or  emulgent, 
and  come  from  the  aorta,  at  right  angles.  Each  divides 
into  six  or  more  branches,  which  enter  the  fissure  of  the 
kidney,  and  then  sub-divide  into  numerous  minute  vessels 
which  go  between  the  tubuli  to  the  cortex,  and  form  nu- 
merous inosculations,  constituting  a  capillary  net-work. 
The  veins  correspond  to  the  arteries,  though  they  are 
larger.  They  pass  out  of  the  kidney  at  the  fissure,  and  go 
to  the  vena  cava  ascendens.  The  left  renal  vein  is  longer 
than  the  right,  and  passes  in  front  of  the  aorta. 

The  lymphatics  are  described  as  numerous,  and  go  to  the 
lumbar  glands. 

The  nerves  come  from  the  solar  plexus,  lesser  splanchnic, 
and  lumbar  ganglia  of  the  sympathetic,  and  are  traced 
along  with  the  arteries. 

Renal  Capsules^  {capsular  renales,) — These  bodies  are  two 
in  number,  and  are  also  called  supra-renal  or  atra-biliary 
bodies.  They  are  situated  at  the  superior  extremity  of 
each  kidney,  being  attached  by  cellular  structure  and 
blood-vessels.  Their/orm  is  triangular,  with  the  base  con- 
cave, and  resting  upon  the  kidneys.  Their  color  is  of  a 
yellowish  brown,  and  their  me  is  variable,  being  much 
larger  in  the  foetus  than  in  the  adult. 
41 
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The  stntcture  of  these  bodies  consists  of  a  thick  mem- 
brane of  cellular  tissue^  which  surrounds  and  forms  their 
proper  coat,  and  processes  which  are  traced  within,  sep- 
arating its  several  parts.  In  the  centre  a  small  trian- 
gular cayitj  is  seen,  containing,  in  the  foetus,  a  viscid 
reddish  fluid ;  in  the  child,  a  yellow  fluid ;  in  the  adult, 
a  dark  brown  liquid ;  while,  in  old  age,  it  is  almost  en- 
tirely empty. 

This  cavity  is  not  always  found,  and  by  some  is  denied 
to  exist  at  all,  and  when  present  is  attributed  either  to  the 
enlargement  of  a  vein,  decomposition,  or  laceration. 

The  arteries  come  from  the  renal,  aorta,  and  phrenia 

The  veins  of  the  right  go  to  the  vena  cava  ascendens; 
those  of  the  left  enter  the  emulgent. 

The  nerves  are  from  the  renal  and  solar  plexus.  Each 
capsule  is  divided  into  lobes,  and  these  again  have  been 
divided  into  lobules,  having  granules,  which  are  found  to 
be  connected  with  the  veins. 

Function, — The  use  of  the  renal  capsules  is  as  yet  un- 
known. In  the  foetus,  like  the  thymus  and  thyroid  bodies, 
they  are  large,  and  are  supposed  to  be  connected  with 
foetal  sanguification. 

Function  of  the  Kidneys, — The  use  of  these  glands,  it  is 
well  known,  is  to  secrete  the  urine ;  and  the  cortical  por- 
tion of  the  kidney,  which  is  exceedingly  vascular,  has 
been  assigned  as  the  especial  part  where  the  secretion 
occurs,  while  the  tubular  conveys  the  fluid  down  the  coni- 
cal fasciculi  to  the  papilla?,  through  which  it  passes  into 
the  pelvis.  The  uriniferous  tubes  are  lined  by  mucous 
membrane,  and  are  found  by  Henle  to  contain  epithelial 
cells,  which,  as  in  other  glands,  are  regarded  as  the  trne 
secreting  agents.  When  filled,  they  break  and  discharge 
into  the  tubuli  uriniferi,  others  being  formed  from  the 
nuclei  of  the  extinct  cells. 

The  urine  is  composed  principally  of  water.  It  also 
contains  urea,  a  substance  highly  charged  with  nitrogen, 
and  also  lithic  or  uric  acid.  In  children  hippuricmdis 
found  instead  of  the  lithic.  Lactic  acid^  an  animal  extradivt 
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substance^  and  various  acdtSj  as  the  phosphate  and  snlphato 
of  lime^  muriate  of  ammonia  and  soda^  and  salts  of  magne- 
sia,  are  also  found  as  constituents  of  the  urine. 

SECTION   II. 
THE  URETERS. 

The  ureters,  (Fig.  205,)  one  for  each  kidney,  are  the  ex- 
cretory duets,  and  extend  from  the  kidney  to  the  bladder, 
conyeying  the  urine  from  the  former  into  the  latter.  They 
are  about  the  size  of  a  goose  quill,  and  of  an  average  length 
of  eighteen  inches.  They  commence  in  the  pelvis  of  the 
kidney,  and  emerging  at  the  fissure  behind  the  vessels, 
take  a  course  downward  through  the  lumbar  regions,  upon 
the  anterior  surface  of  the  psoas  magnus,  and  behind  the 
peritoneum,  crossing  the  primitive  iliac  arteries  to  the 
pelvis,  which  they  enter.  Here  they  cross  the  internal 
iliacs  and  vasa  deferentia,  and  proceed  to  the  back  part  of 
the  bladder,  which  they  enter  by  passing  very  obliquely 
through  its  coats,  and  terminating  about  ten  or  twelve 
lines  from  the  neck.  In  the  female,  the  ureter  is  in  relation 
with  the  Fallopian  tubes  and  broad  ligaments. 

The  ureters  consist  of  two  coats,  an  outer  or  fibrous,  and 
an  inner  or  mucous  coat  The  fibrous  is  composed  of 
dense  cellular  tissue.  The  mucous  is  pale,  without  valves, 
and  traced  into  the  bladder. 

These  tubes  are  larger  at  their  commencement  and  ter- 
mination than  in  the  middle.  They  are  capable  of  great 
dilatation,  as  seen  in  cases  of  obstructed  urine,  and  in  the 
passage  of  large  calculi  to  the  bladder,  in  which  conditiont 
they  exhibit  the  greatest  sensibility. 

SECTION  III. 
THB  BLADDER,   (VESICA  URINARU.) 

The  bladder  is  a  musculo-membranous  sac,  situated  moBtlj 
within  the  pelvis,  behind  the  pubis,  and  in  front  of  the  rec- 
tum. It  is  the  largest  of  all  the  reservoirs  of  secretion,  and 
receives  the  urine  from  the  ureters. 
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Its  position  and  capacity  vary  according  as  it  is  full  or 
empty,  and  also  according  to  age,  sex,  habit  and  disease. 
When  empty,  in  theadalt,  it  is  contracted  and  found  helow 
and  behind  the  pubes,  and  presents  a  flat,  triangular  shape. 
When  moderately  distended,  it  rises  above  the  pubis,  in  con- 
tact with  the  recti  muscles,  and  in  front  of  the  peritoneum, 
and  assumes  the  form  of  an  ovoid,  the  larger  end  being  be- 
low upon  the  rectum,  the  smaller  end  above ;  when  com- 
pletely full,  it  rises  still  higher,  enlarging  more  and  more, 
and  having  its  larger  end  above  and  the  smaller  below.  In 
the  fcetus  it  is  relatively  larger  than  in  the  adult.  In  the 
female  it  is  larger  than  in  the  male,  and  the  habit  of  retain- 
ing the  urine  renders  it  larger  than  when  the  calls  of  nature 
are  promptly  attended  to.  In  disease  every  variety  of  size 
and  the  highest  and  lowest  positions  are  seen. 
The  fm-m  of  the  bladder  has  been  stated  to  be  ovoid  or 
Fio.  907.  egg-shape,  but  presenting  dififeren- 

ces  according  to  causes  above  men- 
tioned. Its  direction,  or  long  axis 
is  oblique  from  above  downward 
and  backward,  and  this  obliquity, 
j  which  varies  with  its  distention, 
will  correspond  to  a  line  extending 
from  between  the  umbilicus  and 
pubis  to  the  coccyx.  Its  division* 
are  into  a  body  or  central  portion, 
an  upper  or  superior  fundus ,  a  lower 
or  iiiferior  fundus  or  base,  and  a 
oervix  or  neck.  It  is  retained  in  its  position  by  ligaments, 
which  are  divided  into  the  false  and  the  true.  The  false  are 
formed  by  reflections  of  the  peritoneum,  and  are  ivio  poste- 
rior and  two  lateral.  The  posterior  extend  one  on  either 
side,  in  a  semilunar  form,  from  the  front  of  the  rectum  to 
the  back  part  of  the  bladder,  and  contain  the  obliterated 

Ftq.  sot  represent)  the  Urinary  Bladder  and  ib  appendages,  d  Muscular 
tirueture  of  Ihe  Btaddsr.  i  h  Urelers.  t  a  Vasa  rfeferentia.  d  Vcsicule 
Mminalea.  /EOereDt  ductof  veeiauln  aeminales.  ;  Duclut  ejaculaloriui.  h 
PnnUte  gland,    i  Membranous  porlion  of  urethra. 
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umbilical  arteries  and  ureters.  The  two  lateral  ligamenU 
extend  from  the  iliac  fossaB  to  the  sides  of  the  bladder,  and 
contain  the  vasa-deferentia  of  the  male^  and  the  round  ligar 
ments  of  the  uterus  in  the  female. 

This  portion  of  the  peritoneum,  it  is  important  to  observe^ 
descends  upon  the  front  and  the  sides  of  the  rectum,  to  about 
four  inches  from  the  anus,  leaving  consequently  the  lower 
portion  of  the  rectum  uncovered  by  peritoneum.  Prom 
this  point  it  is  reflected  forward  upon  the  bladder,  at  its 
lower  and  posterior  part,  a  short  distance  above  the  base  of 
the  prostate  gland,  and  about  the  middle  of  the  vesiculA 
seminales,  whence  it  passes  upward  upon  the  back  and 
Bides  of  this  organ  to  its  superior  fundus,  and  is  then  traced 
onward  to  the  abdominal  muscles,  as  explained  elsewhere. 
It  is  just  below  the  line  of  reflection,  and  on  the  inferior 
fundus  of  the  bladder,  that  the  latter  organ  can  be  entered 
from  the  rectum  without  injuring  the  peritoneum. 

The  true  ligamenta  are  ttoo  atUerior  and  tvH)  lateral,  to 
which  are  added  the  two  obliterated  nmbilical  arteries,  and 
the  ura^chuSj  making  seven  in  all. 

The  ttoo  anterior  come  from  the  pelvic  fascia,  which  lines 
the  parietes  of  the  pelvis,  and  is  a  continuation  of  the  fascia 
iliaca.  They  commence  at  the  lower  portion  of  the  inne^ 
surface  of  the  pubis,  on  each  side  of  the  symphysis,  and 
proceed  upward  to  the  front  of  the  bladder,  upon  which 
they  expand,  as  well  as  upon  the  upper  surface  of  the  pros- 
tate. The  two  lateral  ligaments  are  also  continuations  of 
the  pelvic  fascia  from  the  levatores  ani  muscles  upon  the 
sides  of  the  bladder  and  prostate  gland.  The  umbHiool 
ligaments  constitute  the  solid  fibrous  cords,  which  in  the 
foetus  were  the  hypogastric  arteries,  and  are  found  upon 
each  side  of  the  fundus  of  the  bladder  going  to  the  umbili- 
cus. The  urachua  is  attached  to  the  superior  extremity  of 
the  bladder,  and  goes  as  a  small  fibrous  cord  to  the  umbili-^ 
cus.  In  the  foetus  it  is  seen  as  a  tubular  canal,  though,  ac- 
cording to  Cruveilhier,  it  is  always  solid  in  both  foetus  and 
adult. 

Upon  the  external  surface  of  the  bladder,  six  regions 
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have  been  designated  by  anatomists :  1.  The  auperior,  in 
contact  with  the  recti  mosdeSi  and  with  the  small  intes- 
tines, when  the  bladder  is  distended,  and  attached  to  which 
are  the  urachus  and  obliterated  umbilical  arteries ;  2  and  3. 
The  kUercU  regions,  corresponding  to  the  sides  of  the  pelvis ; 
4.  The  posterior  region,  in  relation  with  the  rectum  in  the 
male,  and  the  uterus  in  the  female ;  5.  The  anterior  re- 
gion  behind  the  pubis  and  recti  muscles,  deprived  of  the 
peritoneum ;  and  6.  The  inferior  region,  resting  upon  the 
vesiculsd  seminales  and  prostate,  and  in  relation  with  the 
rectum  in  the  male,  and,  in  the  female,  contiguous  to  the 
Tagina. 

Structure. — The  bladder  is  composed  of  four  coats,  the 
peritoneal,  muscdar,  cellular,  and  mucous.  The  peritoneal 
or  serous  coat  is  only  partial,  covering  simply  the  jwsterior 
part  and  sides  of  the  bladder,  extending  from  the  summit 
to  within  an  inch  of  the  base  of  the  prostate^  whence  it  is 
reflected  upon  the  rectum,  forming  the  pouch  which  is  seen 
between  these  organs.  The  musciUar  coat  is  arranged  into 
fasciculi  of  pale  fibres  running  in  various  directions,  hav- 
ing spaces  between  them  through  which  the  mucous  mem- 
brane sometimes  protrudes  so  as  to  form  pouches  in  which 
calculi  occasionally  lodge,  and  are  not  detected. 

The  muscular  fibres  are  seen  to  run  longitudinally  and 
circularly,  and  some  again  present  a  reticular  arrangement. 
The  longitudinal  are  regarded  as  the  most  numerous  and 
strongest  They  commence  about  the  cervix  and  are  traced 
upward,  expanding  over  the  anterior  surface  of  the  bladder 
to  its  summit,  and  thence  descending  upon  the  posterior 
surface  and  sides,  back  to  the  neck,  where,  according  to 
Wilson,  they  are  inserted  into  a  ring  of  elastic  tissue,  as 
pointed  out  by  Sir  A.  Cooper  surrounding  the  beginning 
of  the  urethra,  and  into  the  isthmus  of  the  prostate.  The 
awterior  fibres  are  traced  into  the  pubes  and  rami  of  the 
ischia,  to  which  they  are  attached  by  four  tendons,  two  on 
each  side,  a  superior  and  inferior.  This  muscular  coat  re- 
ceives the  name  of  the  detrusor  urina?. 

The  longitudinal  fibres  in  the  female,  according  to  Ur. 
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Harrison^  are  '^  inserted  anteriorly  and  laterally  into  the 
cellulo-vascular  and  glandular  tissue  around  the  cervix^ 
and  posteriorly  into  a  more  dense  tissue  connecting  the 
urethra  to  the  vagina.' 

The  circular  fibres  are  found  to  be  scattered,  pale,  and 
indistinct  on  the  upper  portions  of  the  bladder,  while  on 
the  lower  and  about  the  neck  they  become  more  distinct 
and  close,  and  form  what  is  considered  by  some  a  distinct 
muscle,  called  the  sphincter  veaicce.  There  are  a  variety  of 
opinions  in  reference  to  this  sphincter  muscle ;  some,  with 
Mr.  Guthrie,  asserting  that  there  are  no  fibres  around  the 
neck  of  the  bladder  capable  of  forming  a  sphincter,  while 
others,  as  Mr.  Bell,  Harrison^  and  Horner,  distinctly  de- 
scribe them. 

Sir  Charles  Bell  represents  a  plane  of  muscular  fibres^ 
forming  a  semicircular  band,  about  an  inch  in  breadth,  sur- 
rounding the  lower  half  of  the  orifice  of  the  urethra,  and 
at  this  point  especially  strong,  and  dispersing  into  the 
substance  of  the  bladder ;  while  the  upper  half  of  the  orifice 
is  surrounded  by  a  weaker  set  of  fibres,  though  continuous 
with  the  lower,  thus  completing  the  sphincter. 

Horner  speaks  of  a  similar  muscular  band  on  the  lower 
semi-circumference  of  the  neck  of  the  bladder,  the  fibres  of 
which,  however,  he  finds  not  to  run  into  the  ordinary  mus- 
cular structure  of  the  bladder,  but  to  go  transversely  and 
be  connected  with  the  lateral  lobes  of  the  prostate ;  while 
the  superior  semi-circumference  presents  a  broad,  thin, 
muscular  layer,  which  is  lost  in  the  muscular  structure  of 
the  bladder. 

Beneath  the  mucous  membrane  of  the  vesical  triangle, 
this  same  anatomist  describes  a  muscular  structure  of  the 
same  extent  and  shape  as  the  triangle  itself.  The  anterior 
angle  he  traces  to  the  posterior  part  of  the  caput  gallina- 
ginis.  Between  the  two  ureters,  says  Mr.  Harrison,  the 
circular  or  transverse  fibres  are  very  distinct,  and  a  semi- 
lunar band  forms  the  base  of  the  trigone.  Muscular  fibres 
are  also  traced  around  and  upon  the  ureters. 

The  third  set  of  muscular  fibres,  from  their  honey-comb 
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appearance  and  the  yarious  directions  they  run,  are  called 
the  reticular.  Some  of  these  fasciculi  are  found  to  be  quite 
large,  and  from  their  projections  and  resemblance  to  the 
columnaa  carnesB,  have  been  called  the  columnar  bladder* 
This  arrangement  produces  pouches  or  depressions  for  the 
lodgment  of  calculi. 

The  ceUtdar  or  ^rom  coal  is  between  the  muscular  and 
the  mucous,  and  consists  of  fibres  very  compact,  dense, 
strong,  elastic;  extensible,  difficult  to  tear,  forming  a 
strong  bond  of  union  between  the  muscular  and  mucous 
coats,  and  impervious  to  water. 

The  fourth  coat  of  the  bladder  is  the  inner  or  mncous, 
called  also  the  villous  coat.  Its  color  is  rather  pale,  or  of 
a  reddish  white,  and^  in  the  contracted  state,  presents 
many  folds  or  wrinkles,  which  are  effaced  when  distended. 
It  abounds  with  small  mucous  follicles,  and  is  smoother 
than  the  same  membrane  in  the  stomach. 

Several  points*  are  noticed  on  the  inner  surface  of  this 
coat.  First,  is  a  small  triangular  space,  below  and  behind 
the  neck  of  the  bladder,  known  as  the  vesical  triangle,  ((n- 
gone  vesical.)  This  space  forms  an  equilateral  triangle, 
about  an  inch  in  length,  included  between  the  orifice  of 
the  urethra  and  those  of  the  ureters.  The  openings  for  the 
ureters  form  the  posterior  angles,  while  that  of  the  urethra 
forms  the  anterior.  Mr.  Bell  traces  a  muscular  bundle  of 
fibres,  forming  the  lateral  margins  of  the  triangle,  and 
proceeding  from  the  ureters  to  the  mouth  of  the  urethra, 
designed  he  thinks  to  open  the  ureters  and  allow  the  free 
entrance  of  the  urine.  This  triangular  space  is  smooth, 
destitute  of  the  wrinkles  common  to  other  parts  of  the 
bladder,  and  is  very  vascular  and  sensitive.  By  the  aid  of 
the  lens  numerous  villi  are  detected. 

At  the  mouth  of  the  urethra,  or  anterior  angle  of  the 
trigone,  an  eminence  is  observed,  called  the  uvula  vesicce. 
This  is  situated  about  opposite  the  third  lobe  of  the  pros- 
tate, and  is  formed  by  a  projection  of  the  mucous  mem- 
brane, which  occasionally  becomes  an  obstacle  to  the  intro- 
duction of  the  catheter. 
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The  arteries  of  the  bladder  vary  in  their  origin,  number, 
and  size.  They  come  from  the  internal  iliac,  pudic,  and 
obturator. 

The  veins  form  around  the  cervix  a  plexus,  which  dis^ 
charges  into  the  internal  iliac  vein  or  some  of  its  branches. 

The  nerves  come  from  the  hypogastric  plexus,  consisting 
both  of  ganglionic  and  spinal  filaments,  which  explains 
the  fact  of  the  bladder  being  both  a  voluntary  and  in- 
voluntary organ. 

Function, — The  use  of  the  bladder  is  essentially  that  of  a 
reservoir  for  the  urine ;  and  by  its  muscular  apparatus  it  is 
the  chief  agent  of  expelling  the  urine,  as  in  paralysis  of 
the  bladder  no  action  of  the  abdominal  muscles  can  effect 
the  expulsion. 


CHAPTEK  VI. 

THE  OROANS   OF  THE  TRUNK. 

FIFTH    DIVISION. 
ORGANS  OF  THE  PELVIS. 

This  division  comprises  the  organs  of  the  pelvis,  including 
the  nude  and /emoZe  organs  of  generation, 

SECTION   I. 

THE  MALE  ORGANS  OF  GENERATION. 

These  organs  comprise  the  testes^  and  their  appendages, 
the  vasa  de/erentiay  the  vesicuke  seminaleSy  the  prostaie 
gland,  and  the  penis. 

The  testes  are  two  oval  glands,  suspended  rather  obliquely 
and  having  the  sides  compressed.  The  right  is  higher  than 
the  left  Each  is  surrounded  by  several  coats,  the  scrotum, 
tunica  vaginalis^  tunica  albuginea,  and  tunica  vasculosa. 

The  scrotum  is  a  double  membrane.  The  outer  consists  of 
the  common  integument,  and  is  distinguished  by  being  very 
thin,  of  a  dark  color,  and  so  transparent  that  the  subcu* 
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taneoiiB  relua  and  follicles  are  seen  througli  it.    Hairs,  mn- 
ning  obliquely,  thinly  cover  it,  and  it  is  usually  wrinkled. 
Fia.  a08.  This  coat  is  common  to  both  testes,  and  is 

divided  into  two  lateral  portions  by  a  me- 
dian line  cominoD  to  the  perineum  and 
under  surface  of  the  penis,  called  the  rop&e: 
I  The  next  coat,  or  proper  coat  of  the  scro- 
i  turn,  is  the  dartos. 

The  dartos  is  a  peculiar  membrane,  he- 
I  ing  regarded  as  a  structure  between  ^e 
'  cellular  and  muscular,  and  consisting  of 
a  contractile  fibrous  tissue.  It  is  attached 
to  the  rami  of  the  puhes  and  ischium,  and 
along  the  mesial  line,  where  it  is  found  most  dense ;  it  is 
reflected  upward  between  the  testes,  constituting  the  aep- 
twm  scroti.  It  presents  a  reddish  appearance,  from  the 
quantity  of  blood-vessels  present ;  is  always  destitute  of  fat, 
and  has  its  fibres  running  in  every  direction,  though  hat 
loosely  connected  together.  Its  powers  of  contraction  are 
well  marked,  as  seen  in  the  corrugation  of  the  ekin  from 
the  application  of  cold,  and  hence  by  some  it  is  considered 
muscular. 

The  dartos,  by  some  anatomists,  is  regarded  as  an  expan- 
sion of  the  giAemaculuTH  testis;  but  as  it  is  found  in  the 
integument  of  the  scrotum  before  the  descent  of  the  testes, 
it  is  justly  considered'  by  others  as  entirely  independent  of 
this  structure.  Beneath  the  dartos  are  the  fibres  of  the 
cremaster  muscle,  which  gives  but  a  partial  covering  to  the 
testicle,  and  receives  the  name  of  tunica  erytkroides. 

Next  in  order  is  a  condensed  cellular  membrane,  which 
surrounds  each  testicle  and  its  chord,  connecting  the  cre- 
master and  dartos  with  the  tunica  vaginalis,  and  called  the 
tunica  vaginalis  communis. 

The  tunica  vaginalis  is  a  serous  membrane,  derived  from 

Fta.  SOS  r«pre»eDtt  •  traniTene  leclioD  of  the  Tcilicle.  ■  C»ilj  of  tba 
tunic*  TBginalii  teilli.  i  Tunica  albusine'-  e  Corpus  HigbmorianDm.  i  To- 
Bica  TaiGuliraa.  t  One  of  the  )obuI«a  witb  its  (eoiiDa)  Iub«.  /  Seclioo  of 
•pididjmiu. 
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the  peritoneum,  during  the  descent  of  the  testes  from  the  ab- 
domen into  the  scrotum.  After  the  descent  of  the  testes  into 
the  scrotum,  the  canal  for  its  passage  becomes  closed,  and 
this,  like  all  serous  membranes,  presents  the  form  of  a  shut 
sac.  One  portion  of  it  lines  the  inner  surface  of  the  dartos, 
and  is  called  the  parietal;  the  other  is  reflected  upon  the 
forepart  and  sides  of  the  testicle,  and  is  the  visceral  or 
tunica  vaginalis  testis.  Between  the  two  portions  is  the 
smooth  surface  and  cavity  in  which  the  secretion  occurs. 
This  membrane  is  loosely  attached  to  the  scrotum  and  epi- 
didymis, but  firmly  to  the  testis,  or  rather  to  the  next 
membrane,  the  tunica  albuginea. 

The  tunica  albuginea  forms  the  proper  coat  of  the  testis, 
is  in  direct  contact  with  the  gland,  consists  of  a  dense 
fibrous  structure,  of  a  bluish  white  color,  and  serves  to 
preserve  the  organ  in  its  proper  shape.  From  its  union 
with  the  tunica  vaginalis,  it  is  called  a  fibro-serous  mem- 
brane, such  as  the  pericardium  and  dura  mater.  After 
investing  the  testis,  it  is  inflected  at  the  posterior  part, 
into  the  interior  of  the  gland,  by  a  vertical  partition  con- 
sisting of  two  laminae,  called  the  mediastinum  testis,  or 
corpus  Highmorianum,  between  which  are  found  the  vessels, 
nerves,  and  ducts.  Fibrous  cords  radiate,  in  great  num- 
bers, from  this  mediastinum  to  the  inner  surface  of  the 
tunic,  and  are  called  trabecvlce  septuke. 

The  tunica  va^scvlosa,  so  named  by  Sir  Astley  Cooper^ 
lines  the  interior  of  the  albuginea,  and  is  regarded  as  the 
nutrient  membrane  of  the  testis,  bearing  the  same  relation 
to  the  latter,  that  the  pia-mater  does  to  the  brain.  It  is  a 
very  delicate  membrane,  consisting  of  a  cellular  web,  con- 
taining the  minute  ramifications  of  the  spermatic  vessels, 
dipping  into  the  substance  of  the  gland,  and  sending  pro- 
cesses between  the  several  lobules. 

On  dividing  the  tunica  albuginea,  the  proper  substance 
of  the  gland  is  seen  presenting  a  soft,  grayish,  or  yellowish 
appearance,  consisting  of  numerous  delicate  threads,  loosely 
connected  together,  and  which  may  be  drawn  out,  for  two 
or  more  feet,  without  breaking.    These  are  the  tvbvli  semini^ 
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.^n,  and  are  in  coiU  or  conroIutioDS.  Being  collected  in 
bundles  or  /asdcuti,  they  are  termed  lobules,  of  which  lat- 
ter there  are  estimated  between  three  and  four  hundred, 
having  a  length,  according  to  Dr.  Monroe,  of  about  5208 
feet.  The  diameter  of  each  tube  is  made  to  measure  from 
the  1-200  to  the  1-150  part  of  an  inch,  and  the  length  of 
each  about  IT  feet  Their  commencement  is  either  in  loops 
of  anastomosis  or  ctecal  terminations,  which  communicate, 
though  the  tubes  of  one  lobule  are  said  not  to  inosculate 
directly  with  those  of  another. 

The  lobules  present  a  conical  form,  having  their  bases 
towards  the  surface,  and  their  apices  towards  the  mediasti- 
num testis,  consisting  of  one  or  many  convoluted  tubuli 
Beminiferi,  and  are  enclosed  and  separated  by  processes  from 
the  tunica  albuginea  and  vaseulosa.  The  tubuli  seminiferi 
Fia.  S09.  '^^  ^^^  lobules  coalesce  in  about  twenty 

or   thirty   straight   tubes,    called  vasa 
recta,  which,  entering  the  mediastinum 
and  interlacing  here  with  each  other 
and  with  the  vessels  and  nerves  of  the 
gland,  receive   the  name  of  rete  teetis. 
The  rete  testis  is  situated  at  the  poste- 
rior part  of  the  gland,  and,  at  its  uppet 
part,  passes  through  the  tunica  albugi- 
-^ft)  nea,  by  from  ten  to  thirty  tubes,  called 
'  /m^~^^-"'^l  ^^^^  effereniia,  each  of  which,  becoming 
Hr^S.^'    convoluted,  receives  the  name  of  convs 
'^'""^-"sa-i^^^-jj  vasculonus.      From   the  bases   of  these 
^^y    coni  vasculosi,  larger  tubes  are  formed, 
■^       constituting  the  epididymis. 

The  epididymis  is  situated  upon  the 
outside  of  the  tunica  albuginea,  upon  the  back  of  the  testis, 
being  connected  to  the  latter  by  the  reflected  tunica  vagin- 
alis, and  taking  a  vertical  direction.     It  is  formed  of  the 

Fia.  209  reprments  lh«  minute  itructure  of  the  Teaticle.  1  1  Tunica  albv- 
(kea.  3  9  Corpus  Highmorianum.  3  3  Tubuli  aeminiferi.  4  4  V bib  recta. 
5  Rete  lestio.  6  Vwa-eBerenlia.  7  Coni-faECulost,  or  globus  major.  6  Epi- 
didjmii.    9  Globu*  mit.or.    10  Vaa-derereni.    11  VaBculun  iberTani. 
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convoluted  coni  vasculosis  presenting  an  arched  form,  the 
larger  end  of  which  is  ahove,  and  called  the  globus  major; 
the  lower  end  is  the  globus  minor,  while  the  intermediate 
portion  constitutes  the  body. 

The  epididymis  can  be  unraveled  into  a  single  convo* 
luted  tube,  having  an  estimated  measure  of  twenty-one 
feet,  and  receiving  at  intervals  of  about  three  inches  the 
coni  vasculosi.  At  the  low;er  part  of  the  epididymis  this 
tube  is  less  convoluted,  and  ends  in  the  vaa  deferens^  the 
excretory  duct  of  the  testicle. 

The  vaa  deferens  is  a  large  tube  of  cartilaginous  density, 
proceeding  from  the  globus  minor  to  the  vesiculaa  semi- 
nales,  and  designed  to  conduct  the  semen  into  the  latter 
from  the  testis.  It  ascends  parallel  with  the  epididymis, 
and  above  the  head  of  the  latter  becomes  one  of  the  con- 
stituents of  the  spermatic  cord,  along  the  back  part  of 
which  it  ascends  to  the  internal  abdominal  ring ;  here  it 
leaves  the  vessels  of  the  cord,  and  dipping  into  the  pelviS| 
is  enclosed  in  the  lateral  fold  of  the  peritoneum,  along 
which  it  proceeds  to  the  side  and  inferior  fundus  of  the 
bladder,  where  it  converges  towards  its  fellow  on  the  in- 
side of  the  vesiculaa  seminales,  at  the  angle  of  their  junc- 
tion, and  at  the  base  of  the  prostate  each  vas  defereTis  joins 
the  corresponding  duct  of  the  vesiculse  seminalis,  forming 
the  diLctvs  ejacidalorius,  which  passes  through  the  prostate, 
and  opens  into  the  urethra  near  the  neck  of  the  bladder 
on  the  side  of  the  caput  gallinaginis. 

The  vas  deferens  consists  of  two  coats,  an  external, 
which  is  thick,  hard,  and  firm,  and  regarded  as  fibrous ; 
the  internal  is  thin,  pale,  and  mucous. 

Just  before  the  commencement  of  the  vas  deferens,  a 
second  tube  is  seen  to  leave  the  epididymis  and  run  for.  a 
short  distance  parallel  with  the  vas  deferens,  which  it 
either  joins  or  ends  in  a  cul-de-sac.  It  is  called  vascidum 
abei-rans  (or  blind  duct)  of  Holler, 

The  spermatic  cord  consists  of  the  vas  deferens  just  de- 
scribed, tlie  spermatic  artery  and  veins,  nerves,  and  lymph- 
atics  covered  by  cellular  membrane,  and  the  cremaster 
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muscle.  It  extends  from  the  epididymis  to  the  internal 
abdominal  ring,  and  is  covered  by  the  remains  of  the  peri- 
toneum, which  accompanied  the  descent  of  the  testis,  called 
the  tunicor^aginalis  of  the  cord. 

The  spermatic  artery  comes  from  the  abdominal  aorta, 
sometimes  from  the  renal  artery,  proceeds  along  the  psoas 
muscle  to  the  internal  abdominal  ring ;  here  it  joins  the 
spermatic  cord,  and  descends  along  with  it  to  the  back 
part  of  the  testicle,  where  it  enters  the  rete  testis  by  divid- 
ing into  several  branches,  which  again  subdivide  very 
minutely  around  the  tubuli  seminiferi.  A  branch  goes  to 
the  vas  deferens  from  the  superior  vesical  called  deferefniid^ 
and  one  to  the  cremaster  muscle  from  the  epigastric,  the 
cremasteric  artery. 

The  veins,  on  leaving  the  rete  testis,  become  very  tortu- 
ous, twine  round  the  arteries  and  form  a  plexus  called  the 
corpus  pampiniform^,  constituting  the  principal  bulk  of  the 
cord.  The  right  spermatic  vein  ends  in  the  inferior  cava 
near  the  renal.     The  left  ends  in  the  left  renal  vein. 

The  nerves  come  from  the  spermatic  plexus.  Branches 
also  from  the  lumbar  plexus  go  to  the  cremaster. 

The  lymphatics  go  to  the  lumbar  glands. 

The  testes  are  not  seen  first  in  the  scrotum,  but  are  situ- 
ated in  the  abdominal  cavity,  immediately  beneath  the 
kidneys  and  behind  the  peritoneum.  They  are  represented 
as  being  about  two  lines  long  in  the  middle  of  the  third 
month  of  uterine  life.  About  the  fifth  or  sixth  month  they 
have  descended  as  low  as  the  inferior  portion  of  the  psoas 
muscles.  In  the  seventh  month  they  are  seen  in  the  iliac 
fossa ;  in  the  eighth  in  the  abdominal  canal ;  and  a  few 
weeks  before  birth  they  are  found  to  reach  the  scrotum. 
The  gvhernacidum  testis  is  a  cord  composed  of  cellular  and 
ligamentous  fibres,  extending  from  the  inferior  portion  of 
the  testicle  to  the  scrotum,  and  is  regarded  as  the  agent 
by  the  contractile  power  of  which  the  testis  descends  or  is 
drawn  into  the  scrotum. 

Function  of  the  Testes, — The  office  of  these  glands  has 
been  already  stated  to  be  to  secrete  the  semen,  a  fluid 
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which,  according  to  the  microscope^  contains  numerous 
little  filamentary  hodies  termed  apermatozoce  or  seminal 
animalcules^  and  granules,  which  constitute  the  elements 
of  the  reproductive  cells,  by  which  the  germs  for  the  con- 
tinuance of  the  human  species  are  provided. 

The  Vesicidas  SeminaleSy  (Fig.  20T.)  These  hodies  are 
two  in  number,  and  situated  on  the  under  surface  of  the 
bladder  behind  and  above  the  prostate,  and  in  front  of  the 
rectum.  They  diverge  behind,  and  converge  in  front,  where 
they  are  separated  only  by  the  vasa  deferentia.  They  are 
attached  to  the  bladder  by  cellular  tissue,  and  are  sur- 
rounded by  a  venous  plexus.  The  form  of  each  is  oval, 
having  a  length  of  about  two  inches,  and  a  breadth  of  half 
an  inch.  They  present  the  appearance  of  cells,  but  are 
found  to  consist  of  one  continuous  convoluted  tube,  the  sev- 
eral coils  communicating,  and  being  connected  by  cellular 
tissue.  Each  vesicula  has  two  coats,  an  external  of  fibro- 
cellular  substance,  and  an  internal  or  mucous.  Each  vesicle 
has  an  excretory  duct  about  a  line  and  a  half  long,  which, 
uniting  in  the  substance  of  the  prostate  with  the  vas 
deferens,  forms  a  common  duct,  the  ductus  eJactdatoriv^Sj 
which  is  about  three  quarters  of  an  inch  long,  passing  for- 
ward through  the  prostate,  and  opening  into  the  urethra 
on  the  anterior  edge  of  the  caput  gallinaginis.  These 
bodies  communicate  freely  with  the  vas  deferens,  and  are 
considered  as  reservoirs  for  the  semen,  but  they  are  found 
also  to  contain  a  fluid  of  their  own  secretion,  consisting  of 
mucus  of  a  yellowish  brown  color  and  viscid  consistence. 

Prostate  Gland,  (Fig.  207.) — This  body  is  situated  upon 
the  neck  of  the  bladder,  and  about  an  inch  on  the  urethra. 
In  shape  and  size  it  resembles  a  horse-chestnut.  It 
is  behind  the  triangular  ligament,  and  in  front  of  the 
rectum,  to  which  it  is  attached  by  cellular  structure. 
Its  base  looks  backward^  and  its  apex  forward  towards 
the  urethra.  It  is  about  an  inch  in  length,  and  half 
an  inch  in  thickness.  It  is  fixed  by  the  anterior  liga- 
ments of  the  bladder  to  the  symphysis  of  the  pubis,  and 
by  the  posterior  layer  of  the  triangular  ligament,  consti- 
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tnting  a  strong  fascia,  which  invests  the  sides  and  infe- 
rior surface  of  this  gland,  thus  forming  for  it  a  capsule. 
Its  density  is  firm  and  resisting.  Its  color  is  of  a  grayish 
hue.  The  posterior  surface  is  flat  and  notched,  which 
divides  it  into  two  lateral  lobes,  and  on  raising  the  vesicu- 
lad  seminales,  a  transverse  process  is  observed  connecting 
the  lateral  lobes,  called  by  Sir  Everard  Eome  the  third 
or  middle  lobe  of  the  prostate.  The  sides  of  the  prostate 
are  round,  smooth,  and  covered  by  the  levatores  ani  mufl- 
cles,  veins,  and  a  strong  fascia.  The  structure  of  this  gland 
consists  of  mucous  follicles,  which  discharge  by  ten  or 
more  excretory  ducts  into  the  urethra  on  either  side  of  the 
caput  gallinaginis,  and  these  follicles  are  surrounded  by  a 
condensed  fibrous  or  cellular  tissue.  The  fluid  of  this 
gland  is  white  or  brownish,  and  viscid. 

THE  PENIS. 

The  penis  is  connected  to  the  symphysis  pubis,  and  in 
front  of  it.  It  is  divided  into  a  root,  body,  and  extremity. 
The  root  is  attached  by  two  crura  to  the  rami  of  the  is- 
chium and  pubis.  The  body  forms  the  intermediate  or  cen- 
tral portion,  while  the  extremity  consists  of  the  glans  penis. 

Structure. — The  penis  consists  of  integument,  cellular 
tissue,  the  corpora  cavernosa,  corpus  spongiosum,  and  ure- 
thra. 

The  integument  is  delicate,  thin,  loose,  and  free  from 
fat.  It  projects  beyond  the  extremity  of  the  glans,  so  as  to 
form  a  loose  sheath  termed  the  prepuce.    It  is  then  re-  J 

fleeted  back  to  the  root  of  the  glans,  thence  over  the  glans 
itself,  where  it  is  very  delicate,  and  is  traced  to  the  open- 
ing of  the  urethra  continuous  with  the  lining  membrane 
of  this  canal.  The  prepuce  is  connected  to  the  glans  by  a 
longitudinal  fold  or  process  csXIqA.  frenum  preputii.  Its  in- 
ner layer  is  mucous  and  is  connected  to  the  outer  by  loose 
cellular  tissue,  which  readily  allows  the  infiltration  of  se- 
rum. Around  the  corona  of  the  glans,  and  beneath  the 
skin,  numerous  sebaceous  glands  are  seen,  called  glanduUs 
odori/ercB  or  glands  of  Tyson. 
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The  ceUiUar  coat  is  occasionally  found  much  condensed, 
and  lost  in  the  fascia  of  the  thighs.  It  is  described  aa  being 
reflected  from  the  linea  alba,  upon  Fia.  910. 

the  penis,  as  far  as  its  extremity, 
being  particularly  strong  whoTc 
the  penis  is  connected  with  the 
pubis,  and  constituting  its  8^4- 
penaory  ligament.  This  ligament 
consists  of  dense,  fibrous  tissue,  in 
which  elastic  fibres  have  been  de- 
tected, audit  issupposed  some  mus- 
cular fibres  have  also  been  seen. 

The  c<nj>ora  cavernosa  form  Die 
largest  portion  of  the  penis,  ami 
consist  of  two  semi-cylindrica) 
bodies  of  considerable  lenglli, 
placed  side  by  side,  and  havinp  .1 
partition  between  them,  thou^^h 
rather  imperfect,  termed  aeptvin 
pectini/arme.  The  corpora  cavtr- 
Qosa  arise  by  two  conical  cruni 
from  the  rami  of  the  ischia  aiu) 
pubis,  beginning  in  front  of  tli<^ 
tuber  ischii,  and  proceeding  lu 
the  lower  part  of  the  symphyBi-i, 
where  they  unite  to  form  the 
body ;  upon  the  extremity  of 
which  is  situated  the  glans  penis.  The  two  corpora,  rep- 
resenting two  cylinders  placed  side  by  side,  present  be- 

Fio.  310  npreients  the  Fcdu  ind  Bladder  laid  open.  1  1  Bladder.  9  t 
Uraten.  3  3  Vesica)  orifices.  4  UtuIi  teaicn.  5  Superior  fi.ndus  of  blad- 
der. 6  Bai-foDd  of  bladder.  7  Cenlre  of  vrsicle  trianele  8  Caput  E*llin^ 
glnit  or  Tsrumonlanum.  9  Opening  ofthe  ductu)  ejiculatoriui  10  PeprcMioB 
Dear  the  caput.  11  Ducti  from  proataie  gland.  13  i;i  Lateral  lubei  of  11m 
prostate.  14  Urethra,  its  pnwlitic  portion.  15  Membranous  portion.  IC 
Cowper's  glandi.  17  Point  of  entrance  of  (heir  eicrelorj  ducts.  16  Bulb  of 
nretbra  laid  open  19  Section  of  corpora  csTemoaa.  SO  Giant  penis  divided. 
91  Prepuee  taken  off.  33  [nlernal  portion  of  urethra  laid  open.  93  Eztericr 
portion  of  corpora  cavernosa.  34  35  Acceleraloc-ucinc  muscle.  36  S7  ErecU' 
penis. 
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tween  them  two  grooves,  the  one  superior,  occupied  by 
the  dorsal  vessels  and  nerves ;  the  other,  inferior,  contain- 
ing the  urethra.  Each  corpus  consists  of  a  white,  very 
strong,  fibrous^  and  elastic  membrane,  consisting  mostly  of 
longitudinal  fasciculi  closely  interlacing  each  other,  thougli 
an  internal  layer  of  circular  fibres,  as  continuous  with  the 
septum,  is  also  seen.  From  the  inferior  groove,  a  number 
of  radiating  fibrous  bands  are  seen  crossing  the  cavities  of 
the  corpora  to  be  inserted  in  the  inner  walls  of  this  fibrons 
tunic ;  these  cords  are  called  trabeculce,  and  are  believed  to 
strengthen  the  organ  as  well  as  to  limit  its  distension.  The 
interior  of  each  corpus  is  occupied  by  a  soft,  cellulo-vascu- 
lar,  or  erectile  tissue,  presenting  a  spongy  appearance,  or  a 
multitude  of  cells,  all  of  which  communicate  freely  with 
ea^ch  other  and  with  the  veins,  and  consist,  says  Dr.  Morton, 
of  an  intertexture  6f  veins  closely  woven  together,  so  as  to 
present  the  appearance  of  cells,  which  veins  or  venous  plex- 
uses are  supported  and  separated  by  the  trabecule. 

The.  corpus  spongiosum  surrounds  the  urethra,  and  ex- 
extends  from  between  the  crura  about  an  inch  behind 
their  junction  to  the  extremity  of  the  penis.  Its  poste- 
rior extremity  is  called  the  bidb — its  anterior  the  glans 
penis. .  The  base  of  the  glans  presents  a  projection  or 
shoulder,  termed  the  corona  glandis^  and  behind  this  is 
noticed  a  contraction  called  the  neck. 

The  structure  of  the  corpus  spongiosum'  resembles  the 
cavernosum,  except  that  its  external  aponeurotic  coat  is 
much  thinner,  and  its  interior  spongy  erectile  tissue  much 
finer  and  more  delicate.  There  is  no  direct  communication 
between  the  corpora  cavernosa  and  spongiosum,  though  a 
fine  injection  from  the  pudic  artery  will  occasionally  suc- 
ceed in  injecting  both  at  the  same  time. 

The  urethra  (Fig.  210)  is  a  membranous  canal  sUuaied 
along  the  inferior  groove  of  the  corpora  cavernosa,  and  ex- 
tending from  the  neck  of  the  bladder  to  the  extremity  of 
the  penis.  The  course  of  this  canal  from  the  neck  of  the 
bladder  is  first  forward  and  downward,  covered  by  the 
prostate  gland,  and  called  the  prostatic  portion.    It  then 
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^  proceeds  to  the  symphysis  pubis,  beneath  which  it  makes 

*  a  slight  curve,  having  the  concavity  upward. 

This  portion  is  called  the  membranoicSy  while  the  balance, 
^  commencing  at  the  bulb  and  going  to  the  extremity  of  the 

-  glans,  receives  the  name  of  the  spongy  portion. 

i  The  length  of  the  urethra  varies  according  to  the  erection 

s.  of  the  penis,  averaging  from  seven  to  nine  inches.    To  the 

it  prostatic  portion  is  given  about  an  inch  and  a  half,  and  to 

h  the  membranous  about  an  inch.     The  urethra  is  composed 

^  of  two  coats,  an  outer  fibrous  and  elastic,  and  varying  in 

!  strength  and  density  at  different  points,  being  stronger  in 

nf  the  prostatic  and  membranous  portions  than  in  the  spongy; 

v  and  the  inner  or  mucous  coat  which  is  smooth  and  thin, 

r  and  continuous  with  the  mucous  coat  of  the  bladder  poste- 

t  tiorly,  and  the  integument  of  the  glans  anteriorly,  also 

j  with  the  lining  membrane  of  the  ex(?5retory  ducts  of  Cow- 

f  per's  glands,  the  prostate,  the  ejaculatory  ducts,  and  the 

several  lacunar. 
ii  The  prostatic  portion  is  considered  the  widest  part  of  the 

I  canal ;  on  its  lower  surface  the  mucous  coat  presents  a  Ion- 

$  gitudinal  fold  along  the  mesial  line,  called  captU  galUnagv- 

nis  or  verumontanum.  On  each  side  of  the  caput  gallinaginis 
a  fossa  is  seen,  called  prostatic  sinus,  in  which  the  ducts  of 
the  prostate  open.  At  the  anterior  extremity  of  the  caput 
the  common  ejaculatory  ducts  are  found  to  terminate,  and 
between  the  latter,  an  opening  looking  backward  into  a 
small  dilated  sac,  is  noticed,  called  sintis  pocidaris.  The 
caput  gallinaginis  is  regarded  in  the  light  of  a  valve  to 
prevent  the  escape  of  urine  in  the  contracted  state  of  th^ 
urethra ;  but  during  the  action  of  the  detrusor  urinae,  the 
caput  is  drawn  down  and  the  elastic  ring  expanded  so  a9 
to  permit  the  escape  of  the  urine.  The  membranous  portion, 
is  the  narrowest  part  of  the  canal,  and  is  surrounded  by  an 
elastic  and  erectile  reddish  tissue,  and  the  deep  layer  of  the 
triangular  ligament,with  the  compressores  urethraa  muscles 
It  lies  between  the  prostate  and  bulb.  In  the  latter  tht 
urethra  again  enlarges,  and  then  again  in  the  spongy  posi- 
tion, which  is  the  longest  of  the  three,  becomes  smaller  till 
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it  approaches  the  glans,  where  it  becomes  so  large  as  to 
receive  the  name  oi  fossa  navicuiaris.  The  mucous  coat  is 
rery  sensitive,  and  so  numerous  and  superficial  are  its  veins, 
as  to  bleed  freely,  often,  on  introducing  the  catheter.  The 
urethra  abounds  with  mucous  lacunce,  especially  upon  its 
upper  wall,  which  discharge  their  secretions  into  this  canal ; 
their  orifices  present  forward,  and  are  believed  sometimes 
to  interrupt  the  courseof  the  catheter.  One  of  these,  about  an 
inch  and  a  half,  from  the  meatus  is  named  the  Icumna  moffncL 

Cowper's  Olands, — These  are  two  bodies  about  the  size  of 
peas  sUttcUed  behind  the  bulb,  and  covered  by  the  accelera- 
tores  urinsB  muscles.  They  are  of  a  yellowish  color,  hard, 
and  sometimes  not  found.  They  each  discharge  into  the 
urethra  in  front  of  the  bulb  by  an  excretory  duct  which 
runs  forward  for  about  an  inch. 

The  arteries  of  the* penis  come  from  the  terminal  branches 
of  the  internal  pudic.  The  internal  pudic  arises  from  the 
interned  iliaCy  forming  one  of  its  terminating  branches; 
sometimes  it  comes  from  the  ischiaticy  along  with  which  it 
leaves  the  pelvis  below  the  pyriform  muscle,  returns  again 
between  the  sacro-sciatic  ligaments,  and  then  ascends  along 
the  inner  side  of  the  tuber  and  ramus  of  the  ischium  and 
pubis,  to  a  short  distance  below  the  symphysis,  wheie  it  ends 
in  two  branches.  In  this  course,  besides  supplying  branches 
to  the  bladder,  rectum,  vesiculsd  seminales,  prostate,  and  to 
the  vagina  in  the  female,  it  sends  off  opposite  the  ramus 
of  the  ischium  the  artery  of  the  hulby  which  passes  between 
the  triangular  ligament,  and  is  distributed  through  the 
corpus  spongiosum  as  far  as  the  glans. 

The  terminating  branches  of  the  internal  pudic  are  the 
arteria  dorsdlis  penis  and  arteria  corporis  cavemosi.  The 
former  goes  between  the  crura  upon  the  dorsum  of  the 
penis  as  far  as  the  prepuce,  which  it  supplies,  also  forming 
a  circle  around  the  corona  glandis,  and  anastomosing  with 
branches  in  the  glans  of  the  corpus  spongiosum.  The 
artery  of  the  corpus  cavemosum  enters  the  cms,  and  runs 
along  the  septum,  giving  off  branches  as  it  proceeds. 

Muller  speaks  of  arteries  which  he  calls  arteries  hdecina^ 
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coming  off  from  the  pudic,  and  going  to  the  venous  cells 
in  tufts.  The  existence  of  these,  however,  is  denied  hj 
Other  anatomists. 

The  veins  are  numerous  and  large,  and  supplied  with 
valves.  They  are  divided  into  the  superficial  and  deep. 
The  former  begin  in  the  prepuce,  form  the  two  dorsal  veins 
of  the  penis,  which  go  to  the  root  of  the  penis,  receiving 
branches  in  their  course,  and  then  pass  beneath  the  arch 
of  the  pubis  to  join  the  plexuses  of  the  bladder  and  pros- 
tate gland.  The  deep  veins  accompany  the  pudic  artery 
and  its  branches,  and  join  the  internal  iliac. 

The  nerves  of  the  penis  come  from  the  internal  pudic, 
which  has  its  origin  from  the  lower  part  of  the  sacral 
plexus.  The  internal  pudic  nerve  takes  a  similar  course 
with  the  internal  pudic  artery,  along  the  inner  surface  of 
the  tuber  and  ramus  of  the  ischium,  Covered  by  the  obtu« 
rator  fascia,  and  towards  the  pubis  it  divides  into  a  supe^ 
tior  and  inferior  branch.  The  superior  nerve  accompanies 
the  arteria  dorsalis  to  the  glans  of  the  penis,  which  it  sup* 
plies.  It  sends  off  at  the  root  of  the  penis  a  branch  which 
enters  the  corpus  cavernosum,  also  a  cutaneous  branch, 
supplying  the  integument  and  prepuce.  The  dorsal  nerve 
in  the  glands  of  the  penis  is  observed  to  expand,  and  as- 
sume a  reddish,  ganglionic  appearance,  sending  off  delicate 
filaments,  which  are  traced  to  the  very  sensitive  membrane 
covering  the  glans. 

The  inferior  branch  of  the  pudic  supplies  the  bulb  and 
corpus  spongiosum,  the  scrotum,  muscles  and  integuments 
of  the  perineum,  and  the  anus.  Branches  of  the  sympa- 
thetic are  also  traced  to  the  penis. 

SECTION    II. 
THB  FEMALE  ORGANS  OF  GENERATIOK. 

These  comprise  the  external  and  the  internal  organs  of 
generation. 
The  external  organs  of  generation  include  the 

Mons  veneris.    Labia  roajora,  Labia  minora. 

Clitoris,  Meatus  urinarius.    Orifice  of  the  vagina^ 
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The  term  vvlva  Is  applied,  hj  some  anatomists,  to  all 
these  parts;  while  others  restrict  this  term  simply  to 
the  fissure  or  urino-sexual  opening  between  the  labia 
majora. 

The  nums  veneris  is  the  prominence  situated  on  the  front 
lind  upper  part  of  the  pubis.  It  is  composed  chiefly  of  cel- 
lular tissue,  abounding  with  adipose  matter,  and,  in  the 
adult,  is  covered  with  hair. 

The  labia  majoray  or  externa^  are  two  longitudinal  folds 
of  integument,  situated  upon  either  side,  and  extending 
from  the  mons  veneris  in  front,  to  their  common  junction 
behind,  in  a  crescentic  edge  or  commissure  called  the  four- 
chette.  Between  this  latter  and  the  vagina  a  depression  is 
observed,  termed  the  fossa  navicularis. 

Between  the  fourchette  and  the  anus,  a  distance  of  about 
an  inch,  is  the  perineum.  The  labia,  like  the  mons  veneris, 
consist  of  loose  cellular  tissue  and  fatty  matter,  and  consti- 
tute the  anterior  boundary  of  the  sexual  organs.  The 
external  surface  is  covered  with  hair,  the  internal  is  a 
mucous  membrane,  covered  with  a  smooth,  delicate  epi- 
thelium, and  containing  numerous  sebaceous  follicles.  The 
use  of  these  labia  seems  to  be,  to  favor  the  expulsion  of  the 
child,  as  during  parturition  they  are  found  completely 
unfolded. 

The  labia  minora,  or  interna,  called  also  nymphce,  are 
situated  within  the  greater  labia,  and  consist  of  two  smaller 
folds  of  mucous  membrane,  which  descend  and  are  lost 
upon  each  side  of  the  vaginal  orifice.  They  are  also  cov- 
ered by  a  fine  epithelium,  have  many  sebaceous  follicles, 
And  enclose  an  erectile  tissue.  They  are  broad  before, 
narrow  behind,  proportionally  more  developed  than  the 
greater  labia  in  the  infant,  and  sometimes  found  very 
much  enlarged  and  elongated  from  hypertrophy.  In  par- 
turition they  are  also  unfolded,  and  disappear. 

The  clitoris  is  situaJted  directly  below  the  symphysis  pubis, 
and  is  compared  to  the  male  penis.  It  presents  a  small  red 
prominence,  constituting  a  body,  which  is  formed  by  the 
union  of  the  crura,  arising  from  the  rami  of  the  pubis  and 
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i  iscliium^  and  joining  opposite  the  symphysis ;  to  which  thej 

are  connected  by  a  suspensory  ligament    The  body  is  from 
i  half  an  inch  to  an  inch  long,  rather  curved,  looks  down- 

ward from  between  the  anterior  commissure  of  the  labia^ 
:  and  from  having  some  resemblance  in  its  extremity  to  the 

1:  glans  penis,  is  called  the  glans  ditoridia.    The  clitoris  is 

covered  by  a  fold  of  the  mucous  membrane,  derived  from 
the  upper  part  of  the  nympha?,  and  called  prcqmtium  diUh 
i  ridis.    In  structure  the  clitoris  resembles  the  corpora  caver- 

r  nosa  penis,  in  having  an  exterior  fibrous  sheath,  and  ai| 

interior  spongy,  erectile  tissue.    It  is  also  supplied  in  pretty 
^  much  the  same  manner  with  blood-vessels  and  nerves,  as 

r  the  penis,  but,  unlike  the  latter,  is  imperforate,  and  not 

concerned  in  conducting  the  urine  from  the  bladder.  There 
is  also  an  erector  muscle  to  this  body,  like  the  erector  peniSi 
which  will  be  described  under  the  head  of  perineum.  The 
clitoris,  like  the  nymphae,  is  large  in  the  infant,  and  has 
been  seen  elongated  to  the  extent  of  one  or  two  inches. 

The  meatus  urinariua  is  situated  about  an  inch  below  the 
clitoris,  immediately  above  the  vagina,  and  is  always  readily 
detected  by  the  presence  of  a  small  tubercle  surrounding  it. 
This  orifice  is  found  in  the  small  triangular  depression  be- 
tween the  clitoris  and  vagina,  called  vestibtduniy  and  is  the 
external  opening  of  the  urethra. 

The  female  urethra  is  about  an  inch  and  a  half  long,  pro- 
ceeds backward  and  upward  upon  the  upper  surface  of  the 
vagina,  with  which  it  is  very  strongly  connected,  passefll 
beneath  the  symphysis  pubis,  to  which  it  is  also  attached 
by  the  anterior  ligaments  of  the  bladder,  and  after  forming 
a  slight  curve,  goes  to  terminate  in  the  neck.  This  canal 
is  larger  and  more  dilatable  than  the  male  urethra.  It 
consists  of  a  mucous  coat,  continuous  with  that  of  the  blad- 
der, of  a  red  color,  having  longitudinal  folds,  with  numer- 
ous mucous  follicles,  and  of  an  external  coat  of  condensed 
cellular  tissue,  which  is  also  elastic,  erectile,  and  muscular 
in  its  nature. 

The  orifice  of  the  vagina  is  directly  below  the  meatus  uri- 
narius,  and  is  bounded  laterally  by  the  nymph®.    Its /onn 
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is  oval,  aad  presents  a  projecting,  and  somewhat  thickened 
•nd  corrugated  margin.  It  is  generally  closed  hy  a  fold  of 
the  mucous  membrane,  called  hi/men.  This  hymen  forms  a 
ieptum  which  presents  a  variety  of  forms ;  sometimes  it  ii 
circular,  with  an  opening  in  the  centre  and  a  fringed  edge, 
■ometimea  semilunar  with  an  opening  in  front,  sometimes 
m  transverse  septum  with  two  openings,  then  again  a  com- 
plete septum  without  any  opening,  in  which  case  the  men- 
Itrusl  secretion  is  confined,  a  condition  which  is  attended 
with  some  danger ;  and  then  again  the  hymen  may  be 
entirely  wanting.  When  ruptured,  its  margin  presents 
from  two  to  six  or  more  fringe-like  processes  or  tubercles, 
iermed  caruiundcB  myrti'/ormea. 

The  internal  organs  of  generation  include  the  vagina,  the 
•teriM,  the  ovaries,  and  the  Fallopian  tubes. 

The  vagina  is  a  membranous  canal  leading  from  the 

Fib.  311. 


Tulrato  the  uterus,  and  is  situated  between  the  bladder  and 
rectum.  Its  direction  is  upward  and  backward.  It  is  about 
lix  or  seven  inches  in  length,  and  in  the  axis  of  the  outlet 
of  the  lower  pelvis,  forming  an  angle  with  the  uterus,  and 
being  somewhat  concave  in  front  and  convex  behind.  Its 
•nterior  and  posterior  surfaces  are  flattened  and  in  contact, 
the  anterior  being  the  shorter  of  the  two.  Its  anterior 
extremity  is  smaller,  and  presents  its  greatest  diameter 

Fio.  Qll  repruenti  the  fsmile  intern*!  Orgaat  of  Gensntioii.  ■  Vfftt 
portion  of  TBgint.  h  Os-uleri.  «  CerTis  uteri,  il  Bodj  of  the  uterus,  t  Fub- 
dai.  /  BroadligRiDent.  f  f  Fallopian  tube,  t  Round  lifamenl.  j  Fimbriated 
•ztremitj  of  Fallopian  tube,  k  Iti  coDDCCtloa  with  the  orary.  I  Orarj.  ■ 
Kound  ligtment. 
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rertically ;  while  the  posterior  or  uterine  is  the  larger,  and 
has  its  greatest  diameter  transversely. 

The  vagina  surrounds  and  is  prolonged  for  a  short  dis* 
tance  upon  the  uterus,  presenting  a  circular  depression. 
It  is  connected  in  front  to  the  bladder  very  closely,  by  means 
of  a  reddish  structure  resembling  the  dartos ;  and  has,  at 
this  point,  an  inseparable  attachment  to  the  urethra.  Be- 
hind, the  peritoneum  is  attached  to  its  upper  third,  wtiile 
the  lower  is  connected  to  the  rectum  by  a  loose  dartoid  tis- 
sue ;  upon  its  sides  are  seen  the  levatores  ani,  the  pelvio 
fascia,  and  the  broad  folds  of  the  peritoneum. 

The  structure  of  the  vagina  consists  of  three  membranes, 
a  mucou8j  erectile^  and /&rot<9. 

The  mucous y  or  internal  coat,  is  continuous  with  that 
upon  the  labia,  and  presents  about  the  vulva  a  vermillion 
tinge,  while,  at  its  uterine  portion,  it  is  seen  of  a  marbled 
or  grayish  hue.  It  presents  numerous  transverse  rugae, 
which  are  not  unfolded,  but  form  a  roughened  surface  most 
distinct  on  the  upper  part  Along  the  median  line  of  each 
surface  a  prominent  ridge  is  observed,  called  the  columns 
of  the  vagina. 

This  coat  abounds  with  mucous  follicles  and  papillsB,  and 
IB  covered  by  a  distinct  squamous  epithelium. 

The  erectile  or  middle  coat,  called  also  plexus  retiformis 
from  the  abundance  of  its  veins,  consists  of  a  spongy  tissue, 
and  is  compared  to  the  corpus  spongiosum  urethras.  It  is 
enclosed  between  two  fibrous  laminaa,  and  is  found  in  the 
greatest  quantity  about  the  anterior  extremity  of  the 
vagina.  The  sphincter  vagince  muscle  covers  this  middle 
coat. 

The  external  coat  is  fibrous,  consisting  of  condensed  cel- 
lular structure,  is  very  elastic,  and  resembles  the  dartos. 

On  each  side,  near  the  middle  of  the  orifice  of  the 
vagina,  and  beneath  the  sphincter  muscle,  is  seen  a  mucous 
gland  about  the  size  of  a  pea,  which  is  compared  to  Cow- 
per's  glands.  Their  excretory  ducts  open  in  front  of  the 
carunculffi  myrtiformes. 

The  uUerus  is  situated  between  the  bladder  and  the  reo 
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turn,  in  the  cavity  of  the  pelvis.  Its  /arm  is  triangular  or 
pyriform.  Its  size  varies ;  the  average  dimensions  being 
about  three  inches  in  length,  two  in  breadth  at  the  supe- 
rior portion,  and  one  inch  in  thickness,  in  the  unimpregna- 
ted  state.    Its  divisions  are  into  iliefuTiduSy  body^  and  neck. 

The/undics  is  the  superior  portion  between  the  Fallopian 
tubes ;  the  neck  is  the  inferior,  cylindrical,  and  constricted 
part ;  while  the  intermediate  portion  constitutes  the  body. 

The  direction  of  the  uterus  is  downward  and  backward, 
corresponding  to  the  axis  of  the  superior  strait,  and  formi 
.  an  angle  with  the  vagina  which  runs  forward  and  down- 
ward, in  the  axis  of  the  lower  strait 

The  uterus  has  its  anteriw  surface  flattened  and  covered 
in  its  upper  half  by  peritoneum,  which  is  reflected  upon 
the  bladder,  forming  the  anterior  or  vesico-uterine  liga* 
ment.  The  posterior  surface  is  convex,  being  entirely 
covered  by  peritoneum,  which  is  reflected  upon  the  rectum, 
forming  the  posterior  or  rectouterine  ligaments.  The  sides 
have  the  broody  round,  ovarian  ligaments,  and  the  Falb" 
pian  tubes  attached  to  them. 

The  broad  ligaments  are  two  folds  of  the  peritoneum,  ex- 
tending from  the  uterus  to  the  sides  of  the  pelvis,  and  ihxa 
dividing  the  cavity  of  the  latter  by  a  transverse  septum, 
separating  the  bladder  from  the  rectum.  The  round  ligor 
ments  are  situated  in  front  and  below  the  Fallopian  tubes, 
in  the  anterior  fold  of  the  broad  ligaments.  They  ascend 
to  the  internal  ring,  through  .which  they  pass,  being  sur- 
rounded at  this  point  by  a  sheath  from  the  peritoneum, 
called  the  canal  of  Nuck  ;  thence  they  descend  the  inguinal 
canal,  and  pass  out  the  external  ring  to  be  lost  in  the  mons 
veneris.  These  ligaments  consist  of  condensed  cellular  or 
fibrous  tissue,  with  numerous  blood-vessels  and  nerves  from 
the  spermatic  plexus ;  muscular  fibres  have  also  been  seen 
entering  into  their  composition.  T!\lq\t  function  is  to  retain 
the  uterus  in  its  natural  position. 

The  ovarian  ligaments,  about  two  inches  in  length,  extend 
from  the  superior  and  lateral  angles  of  the  uterus,  below 
and  behind  the  Fallopian  tubes,  within  the  posterior  fold 
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of  the  broad  ligaments,  to  the  ovaried.  They  are  regarded 
as  fibro-muscular,  and  serve  to  fix  the  ovaries.  The  supe- 
rior extremity  or  fundus  of  the  uterus  is  convex,  and  present* 
upward  and  forward  behind  the  bladder,  and,  in  the  undis- 
tended  state,  below  the  brim  of  the  pelvis.  The  inferior  ex- 
tremity or  cervix  looks  downward  and  backward,  and  is 
surrounded  by  the  vagina,  into  which  it  projects.  It  pre- 
sents the  OH'tinciB  or  uteri^  which  in  the  virgin  is  a  circu- 
lar opening,  with  smooth  borders,  but  in  the  female  who 
has  borne  children,  it  is  more  projecting,  larger,  slightly 
wrinkled,  and  more  transverse,  being  divided  into  an  an- 
terior and  posterior  lip.  The  anterior  or  superior  is  thicker 
than  the  posterior  or  inferior,  which  is  longer. 

The  uterus,  when  opened,  presents  a  triangular  cavity, 
the  base  of  the  triangle  being  above,  and  having  at  each 
angle  the  small  funnel-shaped  orifice  of  the  Fallopian  tube. 
The  sides  of  the  triangle  are  curvilinear,  and  the  inferior 
angle  forms  the  os-uteri,  which  is  seen  in  the  vagina.  This 
cavity  has  been  found  deficient.  The  cavity  of  the  neck  is 
cylindrical  and  flattened,  and  smaller  at  either  end  than 
in  the  middle. 

Structure, — The  uterus  is  composed  of  an  external  or  «e- 
rous  coat,  an  internal  or  mucous^  and  an  intermediate  tis- 
sue^ called  the  proper  fibrous  or  fibro-muscular^  with  blood- 
vessels and  nerves. 

The  serous  coat  and  its  ligaments  have  been  already 
described.  The  mucous  coat  is  a  thin,  smooth,  delicate 
membrane,  lining  the  internal  cavity,  of  a  pale  color,  be- 
coming brighter  during  menstruation,  and  covered  by  an 
epithelium,  columnar  and  ciliated.  In  the  neck  it  pre- 
sents, along  the  middle,  longitudinal  lines  or  columns, 
from  which  transverse  rugae  or  folds  are  observed  to  pass, 
and  which,  from  their  arborescent  appearance,  receive  the 
name  of  arbor-vitoe.  Between  these  folds  are  found  many 
mucous  follicles,  whose  mouths,  from  irritation  or  any 
other  cause,  becoming  obliterated,  present  the  form  of 
small  spherical  sacs,  from  the  accumulation  of  their  secre- 
tions, which  Naboth  mistook  for  eggs  or  rudiments  of  the 
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fcetus,  and  were  called  ovtda  NaboihL  This  coat  is  more 
vascular  in  the  body  than  in  the  neck,  and  is  so  delicate  and 
difficult  of  demonstration  that  some  have  even  denied  its 
existence.  The  middle  coat  or  proper  tisstie  is  composed  of 
strong,  grajish  fibres,  closely  interwoven,  and,  in  the  unim- 
pregnated  state,  presenting  the  density  of  cartilage  under 
the  knife.  The  true  character  of  these  fibres  is  yet  unset- 
tled, some  contending  that  they  are  muscular,  others  that 
they  are  fibrous,  while  others  regard  them  as  fibrous 
in  the  unimpregnated,  and  muscular  in  the  pregnant  or- 
gan. This  latter  opinion  seems  to  correspond  with  the 
changes  observed  in  the  uterus  before  and  after  pregnancy. 

In  the  former  or  quiescent  state,  the  uterus,  as  stated,  is 
condensed  and  compacted  in  its  fibres — hard,  without  con- 
tractility, and  presenting  very  little  the  appearance  of 
muscular  tissue ;  while  during  .gestation  the  blood-vessels 
become  greatly  enlarged,  the  sensibility  much  exalted, 
and  the  fibres  softened,  loose,  immensely  contractile,  as 
proven  by  the  state  of  labor,  and  exhibiting,  in  an  eminent 
degree,  all  the  characteristics  of  muscles  of  organic  life. 

In  this  state  of  gestation  the  fibres  are  seen  to  be  ar- 
ranged into  two  layers,  a  superficial  and  Jeep— the  former 
longitudinal  upon  the  anterior  and  posterior  surface  of  the 
body,  oblique  upon  the  sides  and  fundus,  and  continued 
upon  the  Fallopian  tubes,  round,  and  ovarian  ligaments. 
The  deep  layer  is  seen  to  consist  of  two  series  of  conical 
fibres,  the  base  being  in  the  body  of  the  uterus,  and  the 
apex  at  the  Fallopian  tubes.  Around  the  neck  the  fibres 
are  circular,  intersecting  each  other  at  difierent  angles. 

Of  the  arteries  of  the  uterus,  two,  the  uterine^  come  from 
the  internal  iliac,  and  two,  the  spermalic^  from  the  aorta. 
The  uterine  veins  are  very  large,  and  during  pregnancy 
are  called  sinuses  ;  they  discharge  into  the  internal  iliao 
and  renal  veins,  and  the  vena  cava. 

The  nerveSy  during  pregnancy,  are  also  large  and  well 
developed;  they  come  from  the  hypogastric  and  renal 
plexuses,  with  some  of  the  anterior  branches  of  the  sacral 
nerves.  The  lymphatics  of  the  uterus,  in  gestation,  are, 
like  the  veins,  very  large. 
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Function. — ^The  uterus  receives  and  retains  the  ovum 
during  the  whole  period  of  gestation,  from  a  short  time 
after  conception,  to  birth ;  and  is  also  the  prime  agent  in 
the  expulsion  of  the  child. 

THE  OVARIES. 

The  ovaries  (testes  muliebres,  Fig.  211,)  are  two  small, 
flattened,  oval  bodies,  one  on  each  side  of  the  pelvis, 
situated  in  the  posteripr  fold  of  the  broad  ligament,  and 
connected  to  the  uterus  by  means  of  the  broad  and  round 
ligaments.  These  bodies  are  of  a  pale  color,  about  an 
inch  in  length,  and  about  an  inch  and  a  half  distant  from 
the  uterus.  Both  the  situation  and  size,  however,  depend* 
upon  age  and  pregnancy.  In  the  foetus,  like  the  testes, 
they  occupy  the  lumbar  regions,  whence  they  gradually 
descend  into  the  pelvis.  During  pregnancy  they  ascend 
into  the  abdomen  along  with  the  uterus,  and  after  partU" 
rition,  for  a  short  time,  they  are  found  in  the  iliac  fossa. 
They  are  proportionally  larger  in  the  foetus  than  in  tha 
adult,  are  found  to  lessen  in  size  after  birth,  to  enlarge 
again  at  puberty,  and  then  to  diminish  and  become  wasted 
in  old  age. 

SlrtLcture. — Each  ovary  is  composed  of  an  outer  coat, 
which  is  serous  and  derived  from  the  peritoneum — a  middle, 
which  resembles  the  tunica  albuginea  of  the  testes,  and 
is  a  white,  strong,  fibrous  capsule,  sending  prolongations 
into  the  interior  of  the  gland,  which  divide  it  into  irregu- 
lar partitions,  like  the  interlacing  of  areolar  tissue.  Lining 
this  fibrous  coat  is  seen  a  vascular  one,  which  also  goes 
into  the  interior,  and  assists  in  forming  the  areolar  or  eel* 
lular  tissue. 

This  latter  tissue  is  the  stroma  or  spongy  bed  of  authors, 
in  which  are  deposited  a  number  of  small  vesicles  called 
the  Graafian  vesides.  Their  average  number  is  from  ten 
to  fifteen  in  the  mature  state,  though  the  microscope  re- 
veals numerous  others  not  yet  arrived  at  maturity.  Each 
of  the  Graafian  vesicles  is  represented  as  a  small,  trans- 
parent cyst,  varying  in  size  from  a  pin's  head  to  that  of  n 
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small  pea,  having  tliin,  transparent  walls,  and  enclosing  a 
fluid,  either  colorless  or  yellow.  This  fluid  is  said  to  he 
alhuminous,  and  to  contain  microscopic  granules,  and,  at 
the  least,  one  ovum.  The  walls  of  the  vesicle  are  ohserved 
to  consist  of  two  coats,  an  external  or  vascular,  regarded 
as  simply  the  thickening  of  the  surrounding  stroma^  and 
an  internal  coat,  transparent,  structureless,  and  lined  with 
an  epithelium,  constituting  the  true  ovisac. 

The  ovunij  according  to  the  microscope,  is  about  the 
1-120  of  an  inch  in  diameter,  arid  is  surrounded  by  a 
transparent  membrane,  containing  the  yolk,  which  seems 
to  consist  of  jgranules  or  cells,  and  fat  globules.  In  the 
yolk  is  also  seen  the  germinal  vesicle  of  Purkinje.  This 
vesicle  contains  a  transparent  fluid,  and  has  also  within  it 
the  germinal  spot  of  Wagner,  called  7na>cula  gerrainaiiva^ 
about  the  1-200  or  1-300  of  a  line  in  diameter.  The 
granules  of  the  ovum  are  arranged  into  a  membraniform 
structure  called  membrana  gramdosa. 

The  corpus  luteum  is  a  yellowish  or  brownish  spongy 
tissue,  containing  a  small  canity,  and  is  regarded  as  the 
remains  of  the  ruptured  Graafian  vesicle  after  the  escape 
of  the  ovum  at  impregnation.  This  cavity  presents  a 
puckered  membrane  lining  it,  the  remains  of  the  ovisac. 
In  the  recent  state,  the  opening  into  this  sac  is  distinct, 
but  after  parturition  it  becomes  closed,  leaving  nothing  but 
a  cicatrix  to  indicate  its  position.  But  in  time  the  cicatrix 
is  known  to  be  effaced,  and  even  in  a  girl  of  only  five  years 
a  corpus  luteum  has  been  seen,  so  that  the  absence  of  the 
cicatrices  cannot  be  regarded  as  positive  proof  of  virginity, 
nor  the  presence  of  corpora  lutea  as  always  indicating  the 
state  of  impregnation. 

The  blood-vessels  of  the  ovaries  are  the  same  as  those 
supplying  the  testes — the  spermatic. 

Function. — The  use  of  the  ovaries  seems  to  be  to  prepare 
the  germ  to  be  fecundated  by  the  male  semen.  They  are 
regarded  as  essential  in  the  function  of  reproduction,  since 
their  extirpation  is  always  followed  by  sterility. 
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The  Fallopian  Tubes,  (Fig.  211.) — These  tubes,  named 
after  their  discoverer,  are  situated  within  the  fold  of  the 
broad  ligament,  along  its  superior  border.  They  are  two 
in  number,  one  on  each  side  of  the  pelvis,  and  extend 
from  the  superior  angles  of  the  uterus,  transversely  to 
the  distance  of  from  four  to  five  inches,  where  each  ter- 
minates in  a  free  and  fringe-like  extremity,  called  corpus 
JiTribriatum,  consisting  of  several  irregular  processes.  In 
this  course  the  tubes  have  the  round  ligaments  in  front, 
and  the  ovaria,  with  their  ligaments,  behind.  The  uter- 
ine extremity  has  a  very  small  orifice,  scarcely  admit- 
ting a  bristle,  while  the  outer  or  ovarian  end  presents  a 
trumpet-mouth  as  large  as  a  quill,  and,  with  its  processes, 
receives  the  name  of  morsus  diabdlL  These  processes  or 
fimbriae  are  in  one  or  more  rows,  one  of  which  attaches 
them  to  the  ovary.  The  Fallopian  tubes  are  straight 
At  the  inner  end,  but  pursue  a  tortuous  course  in  their 
outer  portion. 

Structure, — These  tubes  have  three  coats — an  outer,  loose, 
and  serous,  and  derived  from  the  broad  ligaments  ;  a  mid- 
dle, fibrous,  or  fibro-muscular  coat,  having  longitudinal 
fibres  externally,  and  circular  internally,  continuous  with 
those  of  the  uterus  ;  and  an  internal  or  mucous  coat,  which 
is  continuous  internally  with  that  of  the  uterus,  and  exter- 
nally with  the  peritoneum,  the  only  instance  of  direct 
continuity  between  a  mucous  and  serous  membrane.  This 
mucous  coat  is  thrown  into  longitudinal  folds,  admitting 
of  dilatation,  and  is  covered  by  an  epithelium,  both  ciliated 
and  columnar.  Neither  orifice  of  the  Fallopian  tube,  nor 
any  part  of  its  course  has  any  valve. 

Function, — The  use  of  these  tubes  is  to  transmit  the 
fecundating  principle  of  the  male  to  the  ovary,  and  to  con- 
duct to  the  uterus  the"  ovum  when  fecundated.  Their  use 
is  the  same  as  the  oviduct,  and  it  is  found  that  the  ovum, 
in  its  passage  along  the  Fallopian  tube,  receives  a  double 
envelope — an  internal  layer,  of  an  albuminous  or  gelatinous 
nature,  called  the  amnion,  and  an  external  fibrous  layer,  J 

called  tlie  chorion.    The  time  it  takes  the  ovum  to  traverse 
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ODe  of  these  tubes  is  estimated  at  from  eight  to  fonrteeo 
days.  The  nterus  has  been  preparing  a  membrane,  the 
decidua,  vhich  lines  its  internal  surface  by  the  time  the 
OTum  arrives.  That  which  covers  the  uterus  is  the  deddva 
vera;  that  which  covers  the  ovom,  the  decidtta  reflexa. 
The  placenta  is  next  seen,  which  is  regarded  as  a  joint  pro- 
duction of  both  the  ovum  and  the  mother. 


SECTION  III. 


MUSCLES   OF   THI   PELVIS. 


Gluteus  maximus. — Dissection. — Make  an  incision  round 
the  crest  of  the  ilium  to  the  coccyx,  extending  downward 
upon  the  out«r  side 
of  the  thigh,  about 
three  or  four  inches  ; 
make  another  incision 
from  the  middle  of  the 
crest  of  the  ilium  to 
the  trochanter  ma- 
jor. Dissect  off  the 
integumentH, adipose 
structure,  and  fascia, 
in  the  direction  of 
the  last  incision,  ^ 
which  is  the  course 
of  the  fibres  of  the 
muscle,  and  which 
will  expose  its  whole  extent 

It  arises  from  the  posterior  part  of  the  crest  of  the  ilium 
from  the  contiguous  dorsum  of  this  bone,  from  the  side  of 
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the  sacrum  and  coccyx,  and  from  the  great  sacro-sciatic 
ligament,  by  fleshy  and  aponeurotic  fibres.  Its  fibres  are 
collected  into  distinct  fasciculi,  presenting  a  thick,  strong, 
and  large  quadrangular  fleshy  mass  of  muscle,  of  a  rough 
and  coarse  appearance,  descending  obliquely  downward 
and  forward  to  terminate  in  a  broad,  thick  tendon,  which 
is  inserted  into  the  upper  third  of  the  linea  aspera,  also  into 
a  rough  ridge,  leading  from  this  line  to  the  trochanter,  and 
into  the  fascia  lata  over  the  vastus  externus.  The  fasci- 
culi of  this  muscle  are  separated  by  processes  of  the  fascia 
femoris,  and  it  almost  entirely  covers  all  the  muscles  on 
the  back  of  the  pelvis  together  with  the  origin  of  the  ham- 
string muscles.  A  large  bursa  is  observed  between  the 
tendon  and  vastus  externus,  and  a  third  where  this  muscle 
glides  over  the  tuberosity  of  the  ischium. 

Function, — To  extend  the  thigh  and  rotate  it  outward; 
also  to  support  the  trunk  in  the  erect  position. 

Turn  down  the  gluteus  maximus  upon  the  thigh,  and 
we  expose  the  gluteus  medius,  gluteus  minimus,  pyriformis, 
gemelH,  obturator,  and  quadratus  femoris. 

The  gluteus  medium  (Fig.  212)  is  a  triangular,  flat  mus^* 
cle,  having  its  anterior  portion  uncovered  by  the  gluteus 
maximus.  It  arises  from  the  outer  edge  of  the  whole  of 
crest  of  the  ilium,  except  its  posterior  part,  by  fleshy  and 
aponeurotic  fibres ;  also  from  the  dorsum  of  the  ilium,  be- 
tween its  crest  and  semicircular  ridge,  and  from  the  strong 
fascia  which  covers  it.  It  is  inserted  by  a  broad,  thick  ten- 
don, into  the  upper  and  outer  part  of  the  trochanter  major, 
and  into  a  portion  of  the  shaft  of  the  bone. 

Function, — To  extend  the  thigh  and  turn  it  outward.  A 
bursa  is  seen  between  the  tendon  of  this  muscle  and  the 
tendinous  insertion  of  the  rotators. 

The  gluteus  minimus^  (Fig.  212,)  so  named  from  being 
the  smallest  of  the  three  glutei,  is  seen  by  raising  the  last. 
It  arises  from  the  dorsum  of  the  ilium,  between  the  semi- 
circular ridge  and  the  margin  of  the  acetabulum,  and  ending 
in  a  round,  strong  tendon,  is  inserted  into  the  upper,  ante- 
rior portion  of  the  trochanter  major,  having  a  bursa  between 
43 
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it  and  the  insertion  of  the  glutens  medins.  JVn<aeton.— The 
same  as  the  last;  and  also  to  strengthen  the  Uio-femor&l 
articulation. 

The  pyri/ormia  (Fig.  212)  is  a  triangular  muscle,  which 
arises  by  its  base  within  the  pelvis,  fleshy  and  tendinous, 
from  the  second,  t|)iird,  and  fourth  divisions  of  the  sacmm, 
and  forms  a  thick,  conical  belly,  which  passes  out  at  the  upper 
part  of  the  great  sciatic  notch,  receiving  fibres  in  its  course, 
from  the  sciatic  ligament  and  posterior  inferior  part  of 
the  ilium.  It  is  inserted  by  a  round  tendon  into  the  su- 
perior portion  of  the  fossa  at  the  root  of  the  trochanter 
major.    Function. — To  rotate  the  thigh  outward. 

The  gemelli  (Fig.  212)  are  two  small  muscles.  The  st^ 
riar  arises  from  the  spine  of  the  ischium,  the  inferior  from 
the  tuber  of  the  ischium  and  the  great  sciatic  ligament* 
They  run  parallel  to  each  other,  and  both  are  inserted  into 
the  root  of  the  trochanter  major. 

Function. — To  rotate  the  thigh  outward,  and  strengthen 
the  capsular  ligament. 

The  obturator  intermts  (Fig.  212)  arises  from  the  pelvic 
fiurface  of  the  obturator  ligament,  except  at  the  superior 
part  where  the  obturator  vessels  and  nerve  pass  out ;  also 
from  the  obturator  margin  and  plane  of  the  ischium.  Its 
fibres  converge  to  a  flat  tendon,  which  passes  through  the 
lesser  sciatic  foramen,  and  thence  goes  between  the  gemelli 
muscles  to  be  inserted  into  the  fossa  at  the  root  of  the 
great  trochanter.  As  this  muscle  passes  over  the  ischium, 
there  is  found  interposed  a  bursa,  and  another  between  the 
tendon  and  the  gemelli. 

Function. — To  rotate  the  thigh  outward. 

Obturator  Extemus. — Dissection. — Most  of  the  muscles  on 
the  anterior  and  internal  thigh  at  the  superior  part  must 
be  removed,  when  this  muscle  will  be  seen  to  arise  fleshy 
from  the  anterior  surface  of  the  obturator  ligament,  except 
where  the  obturator  vessels  pass  out,  and  also  from  the 
surrounding  margin  of  the  thyroid  foramen.  The  fihrcs 
converging,  end  in  a  tendon  which  passes  outward  and 
ackward  in  a  groove  behind  the  neck  of  the  femur,  to  be 
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inserted  into  the  lower  part  of  the  fossa,  at  the  root  of  the 
great  trochanter. 

Function. — To  rotate  the  thigh  outward. 

The  Quadraiua  Femoris  (Fig.  212)  is  situated  lower 
down  than  the  other  rotators,  and  arises  from  the  external 
surface  of  the  tuher  ischii  fleshy  and  tendinous. 

Its  fibres  run  transversely,  and  are  inserted  fleshy  and 
tendinous  into  the  back  part  of  the  great  trochanter  and 
intertrochanteric  line.  A  bursa  is  found  between  this 
muscle  and  the  little  trochanter. 

Function, — To  rotate  the  thigh  outward. 

The  psoas  muscles  and  iliacus  internus  are  noticed  in 
another  place. 

SECTION    IV. 
FASCIA  OF  THB  PELVIS. 

The  pelvic  fascia  is  regarded  as  a  continuation  of  the 
iliac,  which  descends  into  the  pelvis  from  the  brim,  to 
which  it  is  attached,  to  about  midway  its  depth,  where 
it  divides  into  two  lB,mmmy  the  superior  pelvic  aponeurosis 
or  vesical  fascia  J  and  the  lateral  pelvic  aponeurosis  or  dbtu^ 
roitor  fascia. 

'  The  superior  or  vesical  fascia  is  seen  by  removing  the 
peritoneum,  when  it  will  be  found  to  line  the  inner  surface 
of  the  levator  ani  muscle,  and  to  assist  in  closing  the  pelvis, 
fixing  its  several  viscera,  and  resisting  pressure  from  the 
abdominal  muscles.  It  is  reflected  from  the  inferior  edge 
of  the  symphysis  pubis  upon  the  neck  of  the  bladder  and 
prostate  gland,  constituting  the  anterior  true  ligaments  of 
the  bladder.  Upon  this  organ  it  is  reflected  laterally, 
forming  its  lateral  ligaments.  Posteriorly  it  becomes  thin 
and  cellular,  and  is  lost  upon  the  sacrum.  Mr.  Tyrrell 
notices  a  reflection  of  this  fascia  between  the  bladder  and 
rectum,  which  he  terms  rectovesical.  Another  process,  the 
rectal  fascia,  descends,  and  covers  the  lower  part  of  the 
rectum  behind  and  laterally.  This  latter  fascia,  with  the 
recto-vesical  in  front,  forms  a  complete  aponeurotic  invest- 
ment for  the  lower  portion  of  the  rectum. 
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The  obturator  fascia  covers  the  ohturator  internus  muscle, 
and  is  upon  the  outside  of  the  levator  ani.  This  fascia  is 
connected  with  the  great  sciatic  ligament,  and  the  rami  of 
the  pubis  and  ischium,  and  is  continuous  with  the  triangu- 
lar ligament  It  forms  a  sheath  for  the  pudic  vessels  and 
nerves,  and  sends  off  a  process  which  covers  the  lower  or 
perineal  surface  of  the  levator  ani,  called  the  ischio  redd 
or  anal  fascia. 

Triangular  Ligament^  or  Ligament  of  Camper^  or  Deep 
Perineal  Fascia, — This  ligament  consists  of  a  strong  apon- 
eurosis, forming  a  septum  between  the  pelvis  and  perineum. 
It  is  sitttated  below  the  symphysis  pubis,  attached  to  and 
filling  up  the  space  between  the  rami  of  the  pubis  and 
ischium.  Its  shape  is  triangular,  the  base  being  below 
and  the  apex  above.  It  consists  of  two  laminaa,  one  ante- 
rior, upon  which  the  bulb  rests,  the  other  posterior,  sur- 
rounding the  membranous  part  of  the  urethra,  and  enclos- 
ing the  prostate  gland. 

This  ligament  is  penetrated  by  the  urethra  about  an 
inch  below  the  pubic  arch.  Between  its  two  laminsB,  at 
the  inferior  margin,  and  posterior  to  the  bulb  of  the  ure- 
thra, are  seen  Cowper's  glands,  already  described.  At  the 
upper  part  of  this  ligament,  between  its  layers,  and  imme- 
diately below  the  symphysis,  about  half  an  inch  broad, 
thick  and  strong,  and  stretching  from  side  to  side  of  the 
rami  of  the  pubis,  is  another  called  the  svb  or  inter-pubic 
ligament.  These  ligaments  help  to  form  the  anterior 
boundary  of  the  pelvis,  besides  giving  passage  to  the  ure- 
thra, and  supporting  and  fixing  its  bulb. 

SECTION  V. 
THE  PERINEUM  OF  THE  MALE. 

The  different  elements  composing  the  perineum  consist 
of  fascia,  muscles,  blood-vessels,  and  nerves. 

Dissection, — The  subject  is  placed  as  in  the  operation  for 
lithotomy,  that  is,  upon  the  back,  with  the  thighs  and 
knees  bent  upon  the  trunk,  and  the  feet  and  hands  bound 
together.    The  knees  being  thrown  apart,  and  the  scrotum 
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Becared  upward  hj  means  of  the  double  tenaculum,  an  in- 
cision IB  made  transversely  along  the  base  of  the  ecrotum  ; 
Fie.  S13. 


then  two  vertical  incisiona  running  from  the  extremities 
of  the  first,  along  the  rami  of  the  pubis  and  ischium,  to  a 
point  corresponding  to  the  apex  of  the  C0CC3X.  These  two 
latter  incisions,  being  united  at  their  coccygeal  end,  will 
thus  complete  and  describe  the  perineal  space.  This  space 
has  along  its  median  line  a  prominent  ridge  termed  the 
raphe  of  the  perineum,  which  is  found  to  extend  along  the 
scrotum  and  penis  as  far  as  the  prepuce.  The  integument 
should  first  be  dissected  off. 

The  fascite  of  the  perineum  consist  of  the  svperjicial, 
middle,  and  deep.  The  superficial  is  seen  immediately  on 
removing  the  integuments,  and  consists  of  condensed  cel- 
lular tissue,  continuous  with  that  upon  the  inner  side  of 
the  thigh,  attached  to  the  rami  of  the  pubis  and  ischium, 
and  about  the  anus  containing  a  quantity  of  soft,  granular, 
adipose  matter.  This  fascia  gives  a  covering  to  the  mus- 
cles of  the  perineum  ;  or  more  properly  spealcing,  on  being 
removed,  is  found  to  cover  another  fascia,  which  has  been 
called  the  middle,  and  consists  of  a  semi-transparent  and 

Fin.  S13  repre«enU  the  MuscIm  of  tbe  Male  PeriDcum.  1  Accelerator 
urinae.  3  Erector  peoii.  3  Transvenus  perinei.  A  Sphincter  ani.  5  Leva- 
tor ani.  6  Coccygeus-  7  Gluteus  maiimut.  8  Adductor  tertiui  or  iDBgnui. 
9  Adductor  breTJa.  10  Adductor  primua  or  longui.  17  17  Corpora  c: 
16  Urethra.    14  Spermatic  cord. 
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fine  but  dense  aponeurosis^  forming  the  immediate  cov- 
ering to  the  muscles.  This^  however,  is  sometimes  called 
the  deq[>  fascia,  though  this  latter  term,  to  avoid  confusion, 
has  been  restricted  to  another  fascia  still  deeper,  the  tri- 
angtUar  ligament^  which  has  been  already  described. 

The  mtiadea  of  the  perineum  are  seen  on  removing  the 
fascia,  and  are  ten  in  number,  the — 

Sphincter  externus,  Transversus  perinei. 

Sphincter  internus,  Coccygeus, 

Erectores  penis,  Levatores-ani. 
Acceleratores  urines, 

The  sphincter  eoctemua^  or  ant,  (Fig.  213,)  is  a  cutane- 
ous muscle,  surrounding  the  anus,  and  presenting  a  fiat, 
thin,  pale,  and  elliptical  plane  of  fibres.  It  has  two  fixed 
points  of  attachment — one  to  the  os-coccygis  and  recto-coc- 
cygeal  ligament  behind,  which  is  called  its  origin ;  the 
other  to  the  central  point  of  union  of  the  perineal  muscles 
in  front,  and  also  to  the  superficial  fascia  and  raphe,  which 
is  the  insertion.  On  surrounding  the  anus,  it  expands 
outward  nearly  to  the  tuberosities  of  the  ischia. 

Function. — To-close  the  anus,  and  draw  the  bulb  of  the 
urethra  back,  or  the  coccyx  forward. 

Sphincter  internus j  or  orbicularis. — This  muscle  surrounds 
the  lower  portion  of  the  rectum,  is  in  close  contact  with 
the  mucous  membrane,  and  is  regarded  simply  as  a  contin- 
uation and  thickening  of  the  circular  muscular  coat  of  this 
intestine.    Function. — To  assist  in  closing  the  anus. 

The  erector  or  compressor  penis  (Fig.  213)  arises^  fieshy 
and  tendinous,  from  the  inner  and  anterior  surface  of  the 
tuber  ischii.  Its  fibres  adhere  to  the  rami  of  the  ischium 
and  pubis,  and  end  in  a  tendinous  expansion  which  is  lost 
or  inserted  into  the  fibrous  membrane  of  the  corpus  caver- 
nosum  or  crura  penis.    This  muscle  is  long  and  narrow. 

Function. — To  draw  down  and  compress  the  penis,  and 
thus  aid  in  its  erection  by  preventing  the  return  of  the 
blood,  though  its  use,  by  some,  is  not  considered  as  fully 
understood. 
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The  accelerator  urinoBy  or  ejactdator  seminiSy  (Fig.  213,)  is 
situated  upon  the  back  part  of  the  corpus  spongiosum 
urethrsB  and  its  bulb.  It  arises ^  along  with  its  fellow,  from 
the  central  line  or  raphe,  forming  a  thin  muscle  upon  the 
middle  of  the  perineum,  the  fibres  of  which  diverge  like 
the  feathers  of  a  quill,  the  posterior  covering  the  bulb, 
being  inserted  into  the  triangular  ligament,  and  sometimes 
attached  to  the  rami  of  the  ischium  and  pubis.  The  mid- 
dle fibres  are  short  and  surround  the  urethra ;  while  the 
anterior  are  the  longest  and  ascend  upon  the  crura  of  the 
penis.  Function. — To  expel  the  semen  and  the  last  drops 
of  urine. 

The  transversalis  perinei  (Fig.  213)  arises  from  the 
tuberosity  of  the  ischium  at  its  inner  side ;  the  fibres  run 
transversely  and  are  inserted  into  the  central  point  of  the 
perineum,  behind  the  acceleratores.  This  muscle  is  fre- 
quently  indistinct  and  sometimes  absent.  Function, — To 
fix  the  bulb  and  dilate  it 

A  fasciculus  of  fibres,  called  transversus  perinei  altery  is 
sometimes  seen  in  front  of  the  transversalis,  and  is  regarded 
as  a  portion  of  the  accelerator  urinsB,  being  inserted  into  the 
common  central  point  and  side  of  the  bulb.  Its  function  is 
the  same  as  that  of  the  transversalis. 

The  coccygeus  (Fig.  213)  is  a  small,  triangular  muscle^ 
seen  within  the  pelvis.  It  arises  tendinous  and  fieshy  from 
the  spine  of  the  ischium,  and  is  inserted  into  the  side  of  the 
coccyx  and  extremity  of  the  sacrum. 

Function.-'^To  bring  the  coccyx  forward,  and  to  assist  in 
closing  the  lower  and  posterior  part  of  the  pelvis. 

The  levator  ani  (Fig.  213)  is  a  broad,  thin  muscle,  form- 
ing a  great  part  of  the  fioor  of  the  pelvis.  It  arises  fieshy 
from  the  back  part  of  the  symphysis  pubis,  from  the  supe* 
rior  margin  of  the  thyroid  foramen ;  from  the  obturator 
fascia  as  it  stretches  in  the  form  of  a  semilunar  chord  from 
the  upper  margin  of  the  thyroid  foramen  towards  the 
spine  of  the  ischium ;  fieshy  and  tendinous  from  the  spine 
and  inner  surface  of  the  ischium.  The  fibres  of  this  muscle 
converge  and  descend  backward.    Its  anterior  fibres,  which 
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descend  along  the  side  of  the  lower  fundus  of  the  bladder, 
the  membranous  part  of  the  urethra,  and  the  prostate 
gland,  are  inserted  into  the  central  point  of  the  perineum. 
The  middle  fibres  are  inserted,  according  to  Dr.  Horner, 
into  the  semicircumference  of  the  rectum,  between  the  lon- 
gitudinal fibres  of  the  latter  and  the  circular  fibres  of  the 
sphincter  ani,  while  the  posterior  fibres  are  inserted  into 
the  os-coccygis  and  back  part  of  the  rectum. 

Function. — To  draw  the  rectum  forward  and  assist  in  ex- 
pelling the  fasces,  urine^  and  semen. 

The  compressorea  or  levatores  urethra,  described  by  Mr. 
Wilson,  and  the  transverse  cojnpressors  of  Mr.  Guthrie,  are 
regarded  as  nothing  more  than  theanterior  portions  of  the 
levator  ani. 

In  the  female  perineum,  the  erector  ditoridis  muscle  cor- 
responds with  the  erector  penis,  and  the  sphincter  va^gina, 
with  the  accelerator  urince. 

Blood-vessels  of  the  perineum, — The  arteries  come  from 
the  internal  pudic,  and  consist  of,  1.  Infeinor  h^oimorrhoidal, 
going  to  the  side  of  rectum  and  anus.  2.  Superficial  peri- 
neal,  3.  Transverse  perineal.  These  two  latter  supply  the 
perineal  space  and  go  to  the  scrotum.  4.  Artery  of  the  bvlb, 
which  passes  between  the  layers  of  the  triangular  ligament 
and  goes  to  the  bulb  and  corpus  spongiosum.  The  veins 
corresponding  to  the  arteries  terminate  in  the  internal 
iliac  vein. 

Nerves  of  the  Perineum. — These  come  from  the  pndic 
nerve,  which  arises  from  the  lower  part  of  the  sacral  plexus 
and  takes  the  course  of  the  internal  pudic  artery.  The  in- 
ferior branch  of  the  pudic  is  the  proper  perineal  nerve,  and 
gives  ofl*  the  external  perineal,  superficial  perineal,  and  nerve 
of  the  bulb. 
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Under  the  arrangement  which  we  have  adopted  the  mus- 
cles of  the  neck  form  a  part  of  those  belonging  to  the  trunk. 
The  order  will  be,  1.  The  neck,  2.  The  back,  3.  Abdomen, 
4.  Chest,  5.  Pelvis. 

MUSCLES    OF    THE   NECK. 

To  the  neck  proper  are  assigned  18  pai»  of  muscles,  ar- 
ranged, agreeably  to  Mr.  Harrison,  into  four  groups,  besides 
which  there  are  five  other  groups,  including  twenty-one 
pairs  and  two  single  muscles;  making  in  all  thirty-nine 
pairs  and  two  single  muscles. 

First  Group — Two  pairs  qf  JUtucUs. 


Platysma-myoides. 
Sterno-cleido  mastoideus. 

Sbcowd  Group — Four  pairs. 

Sterno-hyoideus. 
Sterno-thyroideus. 
Thyro-hyoideus. 
Omo-hyoideua. 

Third  Group — Five  pairs, 

Digastrious. 

Mylo-hyoideu8. 

GeDio-hyoideus. 

HyO-gl088U8. 

Genio-hyo-gloasus. 

Fourth  Group — Seven  pairs. 
Longus  colli. 

Rectus  capitis  anticas  major. 
Rectus  capitis  anticus  minor. 
Rectus  capitis  lateralis. 
Scalenus  anticus. 
Scalenus  medius. 
Scalenus  posticus. 

Fifth  Group — Three  pairs, 
Stylo-hyoideus. 
Stylo-glossus. 
Stylo-pharyngeus. 

Sixth  Group— Fo«r  jMnri. 
Lingualis. 
Superficial  lingual. 


TransTerse  lingual. 
Vertical  lingual. 

These  are  the  muscles  proper  of  the 
tongue*. 

Sbvbnth  Group — Three  pairs. 
Constrictor  pharyingis  inferior. 
Constrictor  pharingis  medius. 
Constrictor  pharyngis  superior. 

Muscles  proper  to  the  pharjnx. 

Eighth  Group — Four  pairs  and  a  single 

muscle. 
Levator  palati. 

Circumflesus,  or  tensor  palati. 
Constrictor  isthmi-faucium,  or  palato- 
glossus. 
Falato-pharyngeus. 
Azygos-uvulae,  a  single  muscle. 
Muscles  proper  of  the  j^alate. 

Ninth  Gaour— Seven  pairs  and  a  single 

muscle, 
Crico-thyroideus. 
Crico-arytenoideus  posticus. 
Crico-arytenoideus  lateralis. 
Thyro-arytenoideus. 
Arytenoideus  obliquus. 
Arytenoideus  transrersus,  a  single  mus* 

cle. 
Aryteno-epiglottideus. 
Thyro-epiglottideus. 

Muscles  proper  of  the  larynx. 
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MUSCLES   OF   TB£   BACK,  AiqiANGED  I5T0   SIX   LAYERS. 


FiRiT  Latsr— 3\0o  pain  qf  JIftiaelet. 

Trapezius. 

Latissimtts  doni. 

Sbcovd  Later— TIkree  polrt- 
LeTRtor  RDguli  soapuln. 
Rhomboideus  minor. 
Rbomboideus  major. 

Third  Later — JFVmr  jMin. 
Semtus  posticus  superior. 
8emtu8  posticus  inferior. 
Splenius  capitis. 
Splenius  colli. 

Fourth  Latrr — Seven  pairs, 
Sacro-lumbalis. 
Longissimus  dorsi. 
Spinalis  dorsi. 
Cerricalis  ascendens. 


TransTersalis  colli. 

Trachelo-mastoideus. 

Complexus. 

Fifth  Later — Seven  pmn. 
Rectus  capitis  posticus  major. 
Rectus  capitis  posticus  minor. 
Rectus  capitis  lateralis. 
Obliquus  capitis  superior. 
Obliquus  capitis  inferior. 
Semi-spinalis  dorai. 
Semi-spinalia  colli. 

Sixth  Later— Hoe  pmn. 

Multifidus  spinsB. 
Leyatores  costarum. 
Supra-spinales. 
Inter-spinalee. 
Inter^transYersales. 


MUSCLES   OF   THE   ABDOMEN — SEVEN   PAIRS. 


Obliquus  extemus  abdominis   descen- 

dens. 
Obliquus  intemus  abdominis  ascendens. 
TransTcrsalis. 


Cremaster. 
Rectus  abdominis. 
Pyramidalis. 
Quadratus  lumborum. 


MUSCLES   OF   THE   CHEST — ^FOUR  PAIRS,  PROPERLY    SPEAKING. 


Pectoralis  migor. 
Fectoralis  minor. 
SubclaTius. 

Semtus  major  anticus. 
Intercostales  extemi. 

MUSCLES 

those  op  the  interior  are, 
Psoas  magnus. 
Psoas  parTus. 
Iliacus  intemus. 

those  of  the  exterior  are, 
Gluteus  maximus. 
Gluteus  medius. 
Gluteus  minimus. 
Pyriformis. 
Gemellus  superior. 
Gemellus  inferior. 
Quadratus  femoris. 


Intercostales  intern!. 
Levatores  costarum. 
Triangularis  stern i. 
Diaphragm. 


OF   THE   PELVIS. 

Obturator  externus. 
Obturator  intemus. 

THOSE  OF  THE  IVFERIOR  PRLT1S  ARE) 

Sphincter  ani. 
TransTcrsus  perinei. 
Accelerator  urinae. 
E2rector  penis. 
Levator  ani. 
Coccygeus. 
Compressor  urathrse. 
Erector  clitoridis. 
Constrictor  vaginae. 


BLOOD  TB8SXUI  AND  ZnCBTB9  Of  THE  TRUNK. 


Fra.  914. 


■^.' 


BLOOD-VESSELS  OF  THE  TBUNE. 

For  a  brief  summary  of  the  blood-veesels  of  the  trunk, 
we  refer  to  the  following  figure,  214,  and  its  explanation  ; 
and  for  further  detail  to  figures  8,  9,  and  120. 

a  Aorta,  its  commeiice- 
ment.  b  Thoracic  aorta, 
c  AbdominBl  aorta,  d  Ar- 
teria  innominatn.  e  Com- 
mon carotid.  /  Superior 
thyroid  artery,  g  Right 
subclavian,  h  VeHebral. 
Inferior  thyroid,  j  An- 
terior cervical.  A  Trana- 
verse  cervical.  I  Superior 
scapular,  m  Superior  in- 
tercostal, n  Internal  mam- 
mary, o  Left  carotid,  p  . 
Left  subclavian,  j  Medi- 
aitinal.  r  Upper  intercos- 
tal arteries.  ((Esophageal. 
(  Phrenic,  b  Lower  in- 
terooalal  artery,  v  Ccel- 
iac,  its  diviaion  into  the 
gastric,  hepatic,  and  sple- 
nic arteries,  to  Superior 
mesenteric,  x  EmulganL 
jf  Inferior  mesenteric,  x 
Aorta,  ita  division  into  the 
primitive  iliacs.  a  a  Mid- 
dle sacral,  b  b  Common 
e  e  Circumflexa  ilij.   // 


iliacs.  I 
Internal 
Vesical. 


:  c  External  iliacs.  d  d  Eplgasti 
iliac,    f  ^  llio-lumbar.    A  A  Lateral  sacral.    1 1  Gluteal,    jj 
k  k  Obturator.    I  I  Ischiatic.    m  m  Internal  pudic. 


ITEKVS9  OF  THE  TBUITH. 


See  figures  14,  152,  155,  203,  204,  and  153,  with  their 
explanations. 
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SECTION   VI. 

ANATOMICAL  AND  PHYSIOLOGICAL  RELATIONS  OP  THE  MOUTH  WITH 
THE  DIFFERENT  ORGANS  OF   THE  TRUNK. 

The  several  organs  of  the  trunk  comprise  the  digestive^ 
pulmonary,  tirinmv/,  and  generative. 

The  mouth  has  a  relation  more  or  less  intimate,  both  by 
structure  and  function,  with  all  these  various  organs. 
With  the  digestive  and  pulmonary  the  relation  is  direct 
and  inseparable.  The  same  mucous  membrane,  for  in- 
stance, which  lines  the  mouth,  is  traced  down  the  oesopha- 
gus into  the  stomach,  and  through  the  whole  alimentary 
canal.  It  is  continued  also  into  the  various  excretory 
ducts  of  the  salivary  glands,  liver,  pancreas,  and  mucous 
follicles,  all  of  which  organs  pour  their  several  fluids  into 
the  mouth  and  digestive  tube.  This  same  mucous  mem- 
brane is  traced  from  the  mouth,  in  another  direction,  into 
the  larynx,  trachea,  bronchi,  and  lungs.  The  mucous 
membrane  is  also  found  in  the  kidneys,  ureters,  and  blad- 
der, the  genital  organs  of  the  male  and  female,  receiving 
here  the  name  of  the  genito-urinary  mucous  membrane, 
which,  however,  is  not  directly  traceable  to  the  mouth. 

The  cellular  tissue  forms  another  element  of  anatomical 
continuity  between  the  mouth  and  the  various  organs. 

The  par-vagwn,  one  of  the  divisions  of  the  eighth  pair  of 
nerves,  forms  a  great  chain  of  nervous  connection  between 
the  posterior  mouth,  and  the  oesophagus,  stomach,  larynx, 
lungs,  and  brain.  The  fifth  pair  of  nerves,  which  are  mostly 
nerves  of  sensibility,  bountifully  supply  all  the  organs  of 
the  mouth,  and  connect  directly  with  the  brain,  spinal 
marrow,  and  the  several  organs  of  sense.  The  portio  dura 
of  the  seventh  pair,  also  forms  an  element  of  nervous  com- 
munication between  the  mouth  and  other  parts.  The  blood- 
vessels, supplying  the  mouth,  come  from  the  same  great 
arterial  tube  which  supplies  all  the  organs  of  the  body. 

The  physiological  relation  of  the  mouth  with  the  various 
organs  is  as  close  as  the  anatomical. 
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The  digestive  function,  for  instance,  comprises  a  series 
of  sub-divisions  or  functions,  constituting  so  many  Jinks  or 
stages,  each  one  of  which  is  essentially  related  with,  and 
dependent  upon  every  other  and  the  whole ;  and  the  whole 
upon  each,  for  the  completion  and  perfection  of  this  won- 
derful and  complicated  process,  styled  digestion. 

The  function  of  digestion  begins  in  the  mouth  by  sub- 
jecting the  crude  material  of  nutrition  to  the  several  opera- 
tions of  mastication,  insalivation,  and  deglutition,  and  the 
aliment  having  arrived  in  the  stomach,  the  function  is 
there  continued,  by  converting  this  aliment  into  chyme^ 
whence  it  is  conducted  into  the  small  intestine,  and  there 
undergoes  its  final  change,  by  being  formed  into  chyle,  and 
thus  completing  the  whole  process  of  digestion. 

But  the  relation  of  the  mouth,  in  this  series  of  physio- 
logical actions,  does  not  stop  here ;  for  we  follow  the  chyle 
through  the  great  trunk  of  the  absorbent  system,  into  the 
left  subclavian  vein,  thence  through  the  heart  to  the  lungs, 
where,  with  the  venous  blood,  and  by  atmospherical  agency, 
it  undergoes  its  final  and  most  perfect  change ;  in  other 
words,  is  formed  into  arterial  blood,  the  only  and  proper 
pabulum  by  which  the  mouth,  as  well  as  the  whole  body 
with  all  its  organs,  is  built  up  and  sustained. 

To  accomplish  this  result,  we  now  trace  this  fluid  blood 
from  the  lungs  into  the  heart  and  arteries,  by  which  latter 
it  is  distributed  over  the  whole  body,  and  consequently 
brought  back  to  supply  the  mouth,  the  point  where  began 
the  first  change  in  this  most  beautiful  series  of  operations 
80  essential  to  the  formation  of  this  vital  fluid. 

These  several  relations,  anatomical  and  physiological, 
thus  briefly  sketched,  which  the  mouth  has  with  the  vari- 
ous organs,  shows  an  intimacy  of  connection,  not  only  close, 
but  inseparable.  Hence  the  dental  student  will  perceive 
the  absolute  necessity  of  not  confining  his  anatomical 
studies  solely  to  the  mouth,  but  of  examining  studiously 
every  organ  and  portion  of  the  body  with  which  the  mouth 
has  any  relation,  as  necessary  steps  to  becoming  completely 
master  of  his  profession. 
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SUPERIOR    EXTREMITY. 

THE  SUPERIOR  EXTREMITY  C03IFRI8ES  BONES,  LIGAMENTS,  MUSCLES, 

FASCIJC,  BLOOD-TESSELSjAND  NERVES,  AND  WILL  BE  EXAMIHSD 

UNDER  THESE  SEVERAL  HEADS  RESPECTIVELY. 


CHAPTER  I. 

THE    BONES. 


Thb  Bones  are  arranged  into  those  of  the  .Shoulder, 
Arm^  Forearm,  and  Hand. 

SECTION   I. 
BONES  OF  THB  SHOULDER. 

The  bones  of  the  shoulder  are  two  in  number :  1.  The 
Scapula ;  2.  The  Clavicle. 

THE  SCAPULA  OR  SHOULDER  BLADE,   (Fig.  215.) 

The  Scapula  is  sittiated  upon  the  posterior  and  superior 
part  of  the  chest  Its  form  is  triangular,  and  it  presentf 
two  surfaces,  three  edges,  and  three  angles.  The  anterior 
surface  looks  toward  the  ribs,  and  is  also  the  internal  sur- 
face or  subscapular  fossa.  It  is  concave,  divided  by  several 
irregular  lines,  and  occupied  by  the  subscapular  muscle*. 
The  posterior  or  external  surface  is  the  dorsum,  and  is  cut 
transversely  into  two  unequal  parts  by  a  very  prominent 
process  called  the  spine  of  the  scapula. 

This  spine  proceeds  forward,  and  terminates  in  the  acro- 
mion process,  which  is  flattened  superiorly  and  inferiorly, 
and  overhangs  the  shoulder  joint  This  spine  also  divides 
the  dorsum  into  the  sttpra  and  infra  spinal  fossce^  which 
contain  the  supra  and  infra  spinal  muscles.  The  upper 
edge  of  the  spine  has  the  trapezius  attached  to  it,  th« 
lower  edge  the  deltoid  muscle. 
U 
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The  aupenor  edge  or  co9ta  is  situated  between  ibe  ante- 
rior and  superior  angles,  ia  tbin  and  sliort,  and  liaa  at  its 
fore-part  a  notch,  which  is  formed  into  a  foramen  by  a 
ligament,  and  transmits  the  Bupra-scapular  nerve.    The 
Fid.  315.  omo-hjoid,    Bupra-epinatus,    and 

eub-scapular  muscles  are  also  at- 
tached to  this  edge. 

At  its  anterior  portion  the  ooro- 
wiU  process  arises.  This  is  long 
^.and  narrow,  runs  upward  and 
^forward,  and  bounds  the  glenoid 
'  cavity  internally.  Its  superior 
surface  is  rough  for  the  attach- 
ment of  ligaments,  the  inferior  ii 
smooth  for  the  sub-scapular  mus- 
cle. The  extremity  of  this  procesi 
frequently  presents  three  distinct 
surfaces,  the  inner  of  which  baa 
the  pectoralis  minor  inserted  into 
it;  the  middle  gives  origin  to  the  coraco-hracbialis,  and 
the  outer  to  the  short  head  of  the  biceps. 

The  anterior  or  axillary  edge  looks  downward  and  back- 
ward, and  extends  from  the  anterior  to  the  inferior  angle 
It  is  the  thickest  of  the  three  edges,  and  gives  attachment 
to  the  teres  major,  teres  minor,  and  long  head  of  the 
triceps.  The  posterior  or  vertebral  edge,  called  also  the 
hose,  extends  from  the  superior  to  the  inferior  angle,  and 
is  the  longest  of  the  three  margins.  Below  the  spine  are 
attached  to  it  the  rhomboideus  major,  opposite  the  origin 
of  the  spine  the  rhomboideus  minor,  above  the  spine  the 
levator  scapulw,  and  along  its  whole  extent  the  in8e^ 
tion  of  the  serratus  major  anticus.  At  the  junction  of  the 
■uperior  costa  and  the  base  is  the  evperior  angle.    At  the 

Tia.  S15  repreienU  lie  Scapula,  a  Supra-spinal  foua.  h  Inrra-«pit»I 
foua.  «  Superior  edge  or  coita.  i  Coracoid  notch,  t  Anlerior  or  inferior 
•dge.  /  aieooid  OBTitj.  g  Inferior  angle,  k  Neclt.  t  PoiUrior  tift  or 
btie.  J  Spine  of  icaputa.  t  Point  of  attachment  of  rbomboideu!  mloor.  i 
Aeromion  proceaa.  m  Nutrilioiu  foratDCD.  n  Coracoid  proccw.  ■  Polsl 
whara  the  deltoid  I«  attached. 
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union  of  the  superior  and  anterior  costa  is  the  anterior 
angle,  which  contains  the  glenoid  cavity.  This  cavity  is 
ovoidal,  deepened  by  the  glenoid  ligament^  and  is  broader 
below  than  above.  It  is  covered  with  cartilage^  and  has 
the  long  head  of  the  biceps  arising  from  its  superior  mar- 
gin. It  articulates  with  the  head  of  the  humerus.  Behind 
this  cavity  the  bone  contracts^  and  is  called  the  neck  or 
cervix^  The  inferior  angle  is  formed  by  the  junction  of  the 
base  and  anterior  costa ;  it  presents  a  flat  surface  for  the 
origin  of  the  teres  major. 

Structure. — The  scapula  is  composed  of  two  compact 
layers  with  cellular  substance  between  them.  The  latter  is 
most  abundant  in  the  processes,  while  in  the  centre  of  the 
dorsum  the  bone  is  diaphanous.  Its  development  takes 
place  from  several  points,  one  for  each  of  the  processes,  one 
for  the  centre  of  the  body,  one  for  the  base,  and  one  for 
the  inferior  angle. 

An  ossific  centre  is  noticed  in  the  infra  spinal  fossa 
about  the  seventh  or  eighth  week,  during  the  first  year  in 
the  coracoid  process,  at  puberty  in  the  acromion  process, 
in  the  fifteenth  year  at  the  inferior  angle,  during  the 
seventeenth  or  eighteenth  year  at  the  base,  and  about  the 
twentieth  or  twenty-fifth  year  the  bone  is  found  complete. 

THE  CLAVICLE  OR  COLLAR  BONE. 

The  clavicle  is  situated  transversely,  between  the  upper 
extremity  of  the  ster-  Fio.  216. 

num  and  the  acro-  ^  i 

mion  process  of  the 
scapula.  Its  shape 
is  that  of  the  italic  s. 

It  is  longer  in  the  female  than  the  male,  and  consists  of 
a  body  and  two  extremities.  The  body  is  rather  cylindri- 
cal at  the  sternal,  and  flattened  at  the  acromial  end.    Its 

Fio.  216  represents  the  Claricle.  a  Anterior  surface,  h  Point  of  attach* 
ment  of  sterno-cleido  mastoid  muscle,  e  Sternal  end  of  ClaTicIe.  d  Acro- 
mial end.  e  Articular  surface.  /  Where  the  conoid  ligament  is  attached* 
f  Where  the  rhomboid  ligament  it  attached. 
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vpper  surface  is  smooth.  Its  lower  presents  a  ridge  for 
tiie  attachment  of  the  rhomboid  or  costo-clayicular  liga- 
ment^ and  a  groove  for  the  subclavian  muscle.  The  sternftl 
portion  is  convex  in  front^  and  concave  behind.  The  hu- 
meral end  is  just  the  reverse.  Two-thirds  of  the  anterior 
margin  give  origin  to  the  pectoralis  major,  the  rest  to  the 
deltoid  muscle.  The  posterior  margin  has  one.  or  more 
foramina  for  nutritious  vessels.  The  sternal  superior  sur- 
face gives  origin  to  the  sterno-cleido-mastoideus.  He 
sternal  extremity  is  triangular,  thick,  and  forms  the  ar- 
ticulating surface.  Its  margin  has  ligaments  attached  to 
it.  The  acromial  end  is  flat,  presents  an  articular  surface, 
and  covers  the  coracoid  process. 

Its  Structure  is  compact  and  cellular.  The  former  is  very 
condensed  and  strong  in  the  centre  of  the  bone ;  the  latter 
abounds  mostly  at  the  extremities. 

Function. — To  support  the  scapula  and  prevent  its  fall- 
ing forward  or  inward,  and  also  to  protect  the  vessels  and 
nerves  as  they  pass  to  the  extremity.  Its  development  is 
from  two  points  of  ossification,  (one  for  the  body  and  the 
other  for  the  sternal  end)  and  is  found  to  be  very  perfect  in 
the  foetus.  Ossification  begins  in  the  clavicle  sooner  than 
in  any  other  bone,  as  early  even  as  the  fifth  week  of  intra- 
uterine life.  The  sternal  epiphysis  is  ossified  during  the 
fifteenth  and  twentieth  years.  It  is  articulated  to  the  ster- 
num and  scapula. 

SECTION    II. 

THE  HUMEKUS  OE  ARM-BONB. 

The  humerus  is  the  largest  bone  in  the  upper  extremity, 
and  is  situated  betweeiji  the  scapula  above,  and  the  radius 
and  ulna  below.    It  consists  of  a  body  and  two  extremities. 

The  body  or  shaft  is  cylindrical ;  its  upper  anterior  fourth 
is  divided  by  the  bicipital  groove  which  lodges  the  long  head 
of  the  biceps  muscle.  The  anterior  edge  of  this  groove  has 
the  pectoralis  major  inserted  into  it;  its  posterior  edge 
receives  the  inser  tions  of  the  latissimus  dorsi  and  teres  major 
muscles.    About  the  centre  of  this  bone  is  seen  a  rough  tri- 


angalar  surface  for  the  insertion  of  the  deltoid  moscle,  and 
about  the  same  point  an  oblique  vascular  foramen.  The  pos- 
terior surface  is  smooth,  and  covered  by  the  triceps  muscle. 

The  upper  or  scapular  extremity  preseuts  a  smooth,  hemi- 
spherical surface,  covered  with  cartilage,  and  called  thft 
head.  It  articulates  with  the  glenoid  cavity  Fiq.  217. 
of  the  scapula.  Just  below  and  around  the 
head  there  is  a  furrow  or  contraction  of  the 
bone  called  its  n«c£.  It  is  rough  and  gives 
attachment  to  the  capsular  ligament.  Below 
the  neck  the  humerus  swells  into  two  pro- 
cesses called  tuheroaitiei.  They  are  two  in 
nomher,  external  and  intenud,  or  the  greater 
and  lesser.  The  external  presents  three  de- 
pressions ;  the  anterior,  middle,  and  posterior^ 
To  the  aiUerior  the  supra  spiuatus,  to  the 
middle  the  infra  spiuatus,  and  to  the  posterior 
the  teres  minor  muscles  are  attached.  The  in- 
ternal tuberosity  gives  insertion  to  the  tendon 
of  the  Bubscapularis. 

The  inferior  extremity  of  the  humerus  is 
flattened,  and  is  hounded  externally  and  inter- 
nally by  two  ridges  for  the  attachment  of  ■* 
muscles  and  the  intermuscular  ligaments.  These  ridges 
lead  to  the  two  projections  called  condyles.  The  tn^emai 
condyle  is  most  prominent  and  has  attached  to  it  the  inter- 
nal lateral  ligament,  and  the  pronator  and  flexor  musclea. 
The  external  condyle,  less  prominent,  gives  attachment 
to  the  external  lateral  ligament  and  to  the  supinator  and 
extensor  muscles.  Between  these  two  condyles  a  smooth 
articulating  surface  is  observed,  separated  by  a  ridge.    The 

Fio.  SIT  T«prcient9  the  ulterior  lurfice  of  the  Humenu.  a  Shaft  or  bodj 
of  the  Hume rui.  b  Head,  e  ADitomtcal  neck,  d Greater  luberoiitj.  tLeuat 
tuberoiitj.  /  Bicipital  groore.  g  Point  of  iptertion  for  the  peclonlis  major. 
i  Internal  bicipital  ridge,  i  Point  where  Ihe  deltoid  ii  inierted.  j  Nutritioui 
foramen,  k  Articular  surface  for  the  radiui.  I  Articular  aurface  for  the  ulna, 
m  External  eoodjle.  *  latemal  condj'le.  o  p  Condjloid  ridgeg.  ;  X^uer 
•igmold  eaf  it;. 
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inner  portion,  called  the  trochlea^  is  the  larger,  and  articu- 
lates with  the  ulna.  The  outer  receives  the  head  of  the 
radius.  Above  the  trochlea,  and  in  front  of  the  humerus, 
is  the  anterior  or  lesser  cavity  for  receiving  the  coronoid 
process  of  the  ulna.  Behind  the  humerus,  and  above  the 
trochlea,  is  the  posterior  or  greater  cavity  for  receiving  the 
olecranon  process  of  the  ulna.  Between  these  two  cavities 
the  bone  is  transparent,  and  sometimes  wanting. 

Structure. — The  humerus  consists  of  compact  structure 
in  its  body,  and  is  cellular  at  its  extremities.  It  contains 
a  large  medullary  canal.  It  is  articulated  to  the  scapula, 
radius  and  ulna.  Its  development  is  from  eight  points,  viz: 
one  for  the  body,  one  for  the  head,  one  for  each  tuberosity, 
one  for  the  trochlea,  one  for  each  condyle,  and  one  for  the 
small  head.  Ossification  is  noticed  to  begin  shortly  after 
that  of  the  clavicle.  At  birth  the  extremities  are  found 
cartilaginous,  while  the  bony  shaft  is  nearly  complete. 
From  the  close  of  the  first  and  during  the  second  and  third 
years,  ossific  centres  are  observed  in  the  head  and  tuberosi- 
ties— during  the  third  and  sixth  years  the  trochlea  and 
small  head  of  the  humerus — during  the  fifth  to  the  seven- 
teenth year  ossification  appears  in  the  condyles,  and  the 
bone  is  found  complete  about  the  twentieth  year. 

SECTION   III. 
BONBB  OF  THE  FOREARM — THE  RADIUS,  (Fig.  218.) 

The  radius  is  situated  upon  the  outer  side  of  the  ulna, 
the  palm  of  the  hand  looking  upward,  and  is  the  shorter 
bone  of  the  two  occupying  the  forearm. 

It  consists  of  a  body  and  two  extremities.  The  body  or 
shaft  of  the  radius  presents  three  surfaces,  and  is  rather 
triangular  in  shape.  The  anterior  surface  is  covered  below 
by  the  pronator  quadratus,  and  is  there  broad;  a  little 
Above  its  centre  is  seen  the  orifice  of  an  oblique  vascular 
€anal.  The  posterior  swface  is  convex  above  and  gives 
attachment  to  the  supinator  brevis,  and  is  concave  in  the 
middle  for  the  extensors  of  the  thumb.  The  external 
surface  is  round,  and  in  its  centre  is  rough  for  the  insertion 
of  the  pronator  teres. 


The  upper  extremity,  atyled  the  head,  presents  tw9 
smooth  articulating  surfaces;  the  one,  a  superficial  cavit7, 
and  superior,  articulates  with  the  small  head  Fis.  9ie. 
of  the  humerus;  the  other  forms  the  circum- 
ference and  articulates  with  the  lesser  sig- 
moid cavity  of  the  ulna.  Below  the  bead  the 
hone  contracts,  and  is  called  the  cervix  or 
neat.  Below  the  neck,  or  where  the  latter 
and  the  hody  unite,  is  the  laberde  which 
gives  insertion  to  the  tendon  of  the  biceps. 
It  is  also  covered  by  a  bursa.  The  lower  or 
carpal  extremity  is  the  larger  of  the  two, 
and  is  widest  transversely.  It  is  hounded 
externally  by  the  styloid  process,  which  gives 
attachment  to  the  external  lateral  ligament 
of  the  wrist.  Internally  is  a  smooth  concave 
surface  for  articulating  with  the  lower  end 
of  the  ulna.  The  carpal  surface  is  smooth  rjg 
and  divided  by  a  ridge  into  two  unequal  articulating 
portions ;  the  outer  and  larger  is  for  the  scaphoid  bone, 
the  inner  receives  the  lunar.  The  margin  of  the  carpal 
surface  presents  a  prominent  rtdge  to  which  the  capsular 
ligament  is  attached.  On  the  posterior  surface  of  this  car- 
pal extremity  several  grooves  are  noticed.  At  the  side  and 
base  of  the  styloid  process  is  a  groove  for  the  tendons  of  the 
extensor  ossis  metacarpi,  and  minor  polHcis  muscles.  I^ext 
to  this  is  a  larger  groove  for  the  tendons  of  the  exten- 
sor carpi  radialis  longior  and  brevior.  On  the  middle,  and 
next  in  order,  is  a  groove  for  the  extensor  major  poUicis, 
and  on  the  ulnar  side  of  this  is  another  and  larger  for  the 
extensor  communis  and  indicator.  St'ntcture. — Cellular  in 
the  extremities  and  compact  in  the  centre. 

Fia.3l8reprenntiUiBRBdiiu*aDd  Uliik.  ■  Shaft  of  Ibe  via*.  bTh<E"atcr 
(igmold  oTitf.  c Leuer  ligiDoid  ckUj.  dOlecruoD  proceu.  (Coronaid 
procasi.  /Nutritioui  foraauii.  g  Sharp  eAge  tor  altachment  of  intcroiicoui 
membraae,  h  Lower  exlrsmitj  of  ulna.  1  Stjlold  procew.  j  Shall  of  nidiua. 
feltihetd.  I  Neck,  b*Ii«  taberaiity.  nObliquo  line.  «LaiTer  exlTcmUj  of 
radiw.    flu  sljloid  prooeu. 
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inner  portion,  called  the  trochlea^  is  the  larger,  and  articu- 
lates with  the  ulna.  The  outer  receives  the  head  of  the 
radius.  Ahove  the  trochlea,  and  in  front  of  the  humeruB, 
is  the  anterior  or  lesser  cavity  for  receiving  the  coronoid 
process  of  the  ulna.  Behind  the  humerus,  and  above  the 
trochlea,  is  the  posterior  or  greater  cavity  for  receiving  the 
olecranon  process  of  the  ulna.  Between  these  two  cavities 
the  bone  is  transparent,  and  sometimes  wanting. 

Stracture. — The  humerus  consists  of  compact  structure 
in  its  body,  and  is  cellular  at  its  extremities.  It  contains 
a  large  medullary  canal.  It  is  articulated  to  the  scapula, 
radius  and  ulna.  Its  development  is  from  eight  points,  viz: 
one  for  the  body,  one  for  the  head,  one  for  each  tuberosity, 
one  for  the  trochlea,  one  for  each  condyle,  and  one  for  the 
small  head.  Ossification  is  noticed  to  begin  shortly  after 
that  of  the  clavicle.  At  birth  the  extremities  are  found 
cartilaginous^  while  the  bony  shaft  is  nearly  complete. 
From  the  close  of  the  first  and  during  the  second  and  third 
years,  ossific  centres  are  observed  in  the  head  and  tuberosi- 
ties— during  the  third  and  sixth  years  the  trochlea  and 
small  head  of  the  humerus — during  the  fifth  to  the  seven- 
teenth year  ossification  appears  in  the  condyles,  and  the 
bone  is  found  complete  about  the  twentieth  year. 

SECTION   III. 

B0NB8  OF  THE  FOREARM — ^THB  RADIUS,  (Fig.  218.) 

The  radius  is  situated  upon  the  outer  side  of  the  ulna, 
the  palm  of  the  hand  looking  upward,  and  is  the  shorter 
bone  of  the  two  occupying  the  forearm. 

It  consists  of  a  body  and  two  extremities.  The  body  or 
shaft  of  the  radius  presents  three  surfaces,  and  is  rather 
triangular  in  shape.  The  anterior  surface  is  covered  helow 
by  the  pronator  quadratus,  and  is  there  broad;  a  little 
Above  its  centre  is  seen  the  orifice  of  an  oblique  vascular 
eanal.  The  posterior  surface  is  convex  above  and  gives 
attachment  to  the  supinator  brevis,  and  is  concave  in  the 
middle  for  the  extensors  of  the  thumb.  The  exierfid 
surface  is  round,  and  in  its  centre  is  rough  for  the  insertion 
of  the  pronator  teres. 
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The  upper  extremity,  styled  the  head,  presents  twv 
smooth  articulating  surfacesj  the  one,  a  superficial  cavity, 
and  superior,  articulates  with  the  small  head  Fio.  218. 
of  the  humerus;  the  other  forms  the  circum- 
ference aud  articulates  with  the  lesser  sig- 
moid cavity  of  the  ulna.  Below  the  head  the 
bone  contracts,  and  is  called  the  c&vtx  or 
neck.  Below  the  neck,  or  where  the  latter 
and  the  body  unite,  is  the  tubercle  which 
gives  insertion  to  the  tendon  of  the  biceps. 
It  is  also  covered  by  a  bursa.  The  lower  or 
carpal  extremity  is  the  larger  of  the  two, 
and  is  widest  transversely.  It  is  bounded 
externally  by  the  styloid  process,  which  gives 
attachment  to  the  external  lateral  ligament 
of  the  wrist.  Internally  is  a  smooth  concave 
surface  for  articulating  with  the  lower  end 
of  the  ulna.  The  carpal  surface  is  smooth  'is 
and  divided  by  a  ridge  into  two  unequal  articulating 
portions;  the  outer  and  larger  is  for  the  scaphoid  bone, 
the  inner  receives  the  lunar.  The  margin  of  the  carpal 
surface  presents  a  prominent  ridge  to  which  the  capsular 
ligament  is  attached.  On  the  posterior  surface  of  this  car- 
pal extremity  several  grooves  are  noticed.  At  the  side  and 
base  of  the  styloid  process  is  a  groove  for  the  tendons  of  the 
extensor  ossis  metacarpi,  and  minor  pollicia  muscles.  Next 
to  this  is  a  larger  groove  for  the  tendons  of  the  exten- 
sor carpi  radialis  longior  and  brevior.  On  the  middle,  and 
next  in  order,  is  a  groove  for  the  extensor  major  pollicia, 
and  on  the  ulnar  side  of  this  is  another  and  larger  for  the 
extensor  communis  and  indicator.  Structure. — Cellular  in 
the  extremities  and  compact  in  the  centre. 

Fia.  aiS  rapr«senti  th«  Radiut'ina  Ulna.  ■  Bbttt  ot  the  nlnt.  i  The  plater 
ligmoid  ciTltj.  cLetMr  ligmoid  caritj.  rfOlecranoD  proceu.  tCoranoil 
proem.  /Nulrittout  foramen,  g  Sharp  eigt  for  attachmcDl  of  ioierotirona 
membrane,  k  Lower  eKtremitj  of  ulna.  ( Stjioid  proceu.  j  Shaft  of  radia*. 
titahaad.  INcck.  m  It*  tuberouty.  nObliqueUne.  « Lower  exUemltj  of 
radio*,    f  Iti  ttjioid  pmeaa. 
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Its  development  is  from  three  points,  one  for  the  body  and 
one  for  each  extremity.  Ossification  begins  in  the  radim 
during  the  sixth  week,  shortly  after  that  of  the  hiimenis. 
At  birth  both  extremities  are  cartilaginous.  In  the  lower 
end  an  ossific  point  is  seen  about  the  close  of  the  second 
year,  and  in  the  upper  end  from  the  fifth  to  the  seventli, 
the  bone  being  completed  about  the  twentieth  year.  It 
is  articukUed  to  the  humerus,  ulna,  scaphoid  and  lunar 
bones. 

THE  ULNA,  (Fig.  218.) 

The  ulna  is  situated  at  the  inner  side  of  the  radius,  the 
palm  of  the  hand  being  uppermost  It  is  triangular  in 
shape,  and  consists  also  in  a  body  and  two  extremities.  The 
body  presents  three  ridges  and  three  surfaces.  The  external 
or  radial  ridge  is  most  prominent,  runs  the  greater  part  of 
the  length  of  the  bone  and  gives  attachment  to  the  inter- 
osseous ligament ;  the  anterior  ridge  is  round,  and  has  the 
flexor  profundus  and  pronator  quadratus  attached  to  it; 
the  posterior  ridge  is  distinct  above  and  gives  attachment 
to  the  anconeus.  Between  these  ridges  are  so  many  sur- 
faces all  covered  by  muscles.  The  anterior  surface  has  a 
foramen  a  little  above  its  centre,  looking  obliquely  upward, 
and  conducts  the  nutritious  vessel.  The  superior  extremity 
is  much  larger  than  the  lower  and  forms  the  greater  por- 
tion of  the  elbow-joint.  It  presents  two  processes ;  the  one 
anterior  and  smaller,  called  coronoid;  the  other  posterior 
and  much  larger,  termed  olecranon.  The  coronoid  process 
is  triangular  and  sharp,  and  is  received  into  the  anterior 
cavity  of  the  lower  end  of  the  humerus.  Its  anterior  sur- 
face gives  insertion  to  the  brachialis  anticus  muscle.  Its 
outer  surface  is  hollowed  into  the  leeaer  sigmoid  cavity^ 
which  articulates  with  the  side  of  the  head  of  the  radius. 

The  olecranon  process  has  its  posterior  surface  covered 
by  a  bursa,  and  is  rough  for  the  insertion  of  the  tendon  of 
the  triceps,  and  its  extremity  presents  a  point  which  is 
received  into  the  posterior  or  greater  cavity  of  the  humerus. 
Between  these  two  processes  is  a  large  concave  surface^ 
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smooth,  and  covered  with  cartilage,  called  the  greater  sig- 
maid  cavity^  which  receives  the  trochlea  of  the  humems. 
This  cavity  is  divided  by  a  vertical  ridge,  and  about  its 
centre  by  a  transverse  ridge,  which  terminates  internally 
in  a  notch,  in  which  fatty  matter  is  found. 

The  inferior  or  carpal  extremity  is  small,  and  presents  a 
projecting  process,  called  the  atyloidj  to  which  the  internal 
lateral  ligament  of  the  wrist  is  attached.  External  to 
this  process  is  a  round  smooth  head  for  articulating  with 
the  small  cavity  on  the  inner  side  of  the  radius;  and 
between  these  two  processes,  on  the  back  of  the  ulna,  is  a 
groove  for  the  passage  of  the  tendon  of  the  extensor  carpi 
ulnaris. 

Structure. — Same  as  the  radius.  Like  that  bone,  it  is 
developed  from  three  points  of  ossification.  Ossification 
begins  in  the  ulna  during  the  sixth  week,  shortly  after  it 
takes  place  in  the  radius  and  humerus.  At  birth  both 
extremities  are  cartilaginous.  The  lower  end  has  in  its 
centre  an  ossific  point  about  the  fourth  or  fifth  year.  The 
olecranon  is  ossified  from  the  seventh  to  the  tenth,  and 
the  bone  is  completed  about  the  twentieth  year.  It  is 
articulated  to  the  humerus  and  radius. 

SECTION  iv. 
THE  HAND. 

The  Hand  is  composed  of  the  carpus^  metacarpus y  and 
phalanges. 

THE  CARPUS  OR  WRIST,  (Fig.  219.) 

The  carpus  consists  of  two  rows  of  bones,  eight  in 
number.  The  first  row  contains  the  os  scaphoides,  lunare, 
cuneiforme,  and  pisiforme,  which  are  adjacent  to  the  bones 
of  the  forearm.  The  second  row  is  next  to  the  metacarpus, 
and  contains  the  trapezium,  trapezoides,  magnum  and 
unciforme. 

The  OS  scaphoidesy  (os  naviculare,)  so  called  from  its  fan* 
cied  resemblance  to  a  boat,  is  situated  upon  the  radial  side, 
and  is  the  largest  bone  in  the  upper  row.    Its  upper  sur- 
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face  is  convex  and  articulates  with  the  radius.  Its  lover 
surface  is  concavo-convex  and  articulates  with  the  trape- 
zium and  trapezoid.  Its  ulnar  or  inner  surface  articnlates 
with  the  os'lunare  and  ofl  mag- 
num, while  its  external  or  radial 
face  gives  attachment  to  the  ei- 
ternal  lateral  ligament 

The  08-lunare,  so  called  from 
its  semi-lunar  shape,  is  convex 
above  to  receive  the  radius,  and 
concave  helow  to  articulate  with 
the  magnum  and  unciforme.  It« 
ulnar  surface  joins  the  cuneiform, 
its  radial  the  scaphoid. 

The  o8-cuneifarme,  so  named 
from  its  wedge-like  shape,  is  on 
the  ulnar  side  of  the  lunar,  and  articulates  with  it  The 
lower  surface  is  concave,  and  articulates  with  the  unch 
forme,  and  its  anterior  surface  is  flat  and  smooth  where  it 
joins  the  pisiforme.  , 

The  oa  pisiforme,  so  called  from  its  resemhlance  ia  giw 
and  form  to  a  pea,  is  the  smallest  hone  in  the  wrist,  and  is 
situated  upon  the  palmar  surface  of  the  last,  with  which  it 
is  articulated.  It  gives  insertion  to  the  flexor  carpi  ulnanB 
ahove,  and  origin  to  the  ahductor  minimi  digiti  below. 

The  trapemim  is  the  first  hone  on  the  radial  side  of  tie 
second  row;  it  is  concave  ahove  to  receive  the  scaphoid, 
and  below  it  joins  the  metacarpal  hone  of  the  thumb. 
Internally  it  articulates  with  the  trapezoides  and  second 
metacarpal  bone ;  on  its  anterior  surface  is  observed  a 
groove  for  the  tendon  of  the  flexor  carpi  radisHs. 

The  trapezoides  is  smaller  than  the  last,  with  which  it 
articulates,  and  of  very  irregular  shape.     Above  it  is  con- 

FiQ.  319  repreteoU  (h«  Cii.~put.  aUlna.  tHaaiui.  c Intcnrticutii'Klin' 
cartilage,  d  Metacarpal  bone  of  the  thumb.  tMeUcarpal  bone  or  the  Gm 
finger.  /Metacarpal  bone  of  the  Hcand  finger.  jrMetaearpal  bone  of  »* 
third  finger.  A  Metacarpal  bone  of  the  fourth  finger.  S  Scaphoidei.  I  ^ 
Dare.  C  Cunei forme.  P  Pi ai forms.  T  7  Trapezium  and  trapezoido-  ■" 
Oi  magnum.    V  Unciforme.; , 
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cave  to  join  the  scaphoid ;  below  it  unites  with  the  second 
metacarpal  bone,  and  internally  with  the  os  magnum. 

The  08  magnum,  so  named  from  fts  size,  is  situated  upon 
the  ulnar  side  of  the  last,  and  is  the  largest  of  the  bones  of 
the  carpus.  Its  superior  surface  articulates  with  the  sca- 
phoid and  lunar  bones ;  its  inferior,  with  the  second,  third^ 
and  fourth  metacarpal.  Internally  it  meets  the  unciform, 
externally  the  trapezoides.  The  dorsal  surface  is  broad, 
the  palmar  narrow. 

The  08  uncifo^*m>e,  so  named  from  its  hook-like  process,  is 
the  next  in  size  to  the  os  magnum.  Its  superior  surface 
joins  the  os-lunare,  its  external  the  magnum,  its  internal 
the  cuneiform,  and  its  base  the  fourth  and  fifth  metacarpal. 
Its  dorsal  surfojce  is  rough ;  and  its  palmar  presents  the 
hook-like  process  for  the  attachment  of  "the  annular  liga- 
ment. 

Structure. — The  bones  of  the  carpus  consist  of  cellular 
structure,  covered  by  a  delicate  lamina  of  compact  bone. 
They  are  developed  from  a  single  point  of  ossification, 
except  theiupciform,  which  has  two. 

.  Omification  is  observed  to  begin  in  the  os  magnum  and 
nnciforme,  at  the  close  of  the  first  year ;  in  the  cuneiform, 
at  the  close  of  the  third;  in  the  trapezium  and  serailunare, 
in  the  fifth ;  in  the  scaphoid,  from  the  sixth  to  the  eighth; 
in  the  trapezoides,  from  the  eighth  to  the  ninth,  and  in  the 
pisiforme  in  the  twelfth  year. 

THE  METACARPUS,  (Fig.  220.) 

The  metacarpus  is  situated  b'etween  the  carpus  and 
the  phalanges,  and  consists  of  five  bones.  Those  corre- 
sponding to  the  fingers  are  parallel  to  each  other ;  the 
one  for  the  thumb  stands  out  from  the  rest  at  an  angle. 
Each  metacarpus  is  composed  of  a  head,  shaft  and  base. 
The  head  is  at  the  digital  extremity,  and  articulates  with 
the  first  phalanx  of  the  fingers ;  the  shaft  is  triangular, 
and  marked  laterally  for  the  attachment  of  the  interossei 
muscles ;  the  base  is  superior,  and  articulates  with  its  fel- 
lows and  with  the  carpal  bones. 


All  the  bones  of  tte  metacarpal  series  have  a  conTeiity 
OD  their  dorsal  surface  and  a  concavity  on  their  palmar. 

P,„_  2aQ_  The  m^acarpal  bone  of  the  thnmb 

is  the  etrongest  and  shortest  of  the 
whole;  its  slightly  concave  carpal 
endarticnlateswith  the  trapezium; 
its  slightly  concave  phalangeal  end 
with  the  first  bone  of  the  thumb 
On  either  side  of  the  phalangeal 
extremity  a  tubercle  is  seen  on 
which  is  placed  a  sesamoid  bone. 

The  second  metacarpal  bone,  or 
that  of  the  forefinger y  is  distin- 
guished from  the  rest  by  itfl  greater 
length ;  it  articulates  at  its  carpal 
end  by  a  deep  concavity  in  the 
middle  with  the  trapezoides.  There 
is  a  smooth  articular  face  for  the  trapezium  on  the  one  side 
and  the  magnum  on  the  other.  The  base,  on  its  palmar 
surface,  presents  a  rough  portion  for  the  insertion  of  the 
flexor  carpi  radialia,  and  a  like  roughness  on  the  dorssl 
base  for  the  insertion  of  the  extensor  carpi  radialie  fon- 
gior.  The  palmar  portion  of  the  shaft  is  divided  by  a 
longitudinal  ridge  into  two  earfaces  for  the  interosseoM 
muscles. 

The  third  metacarpal  hone  is  the  next  in  size,  but  rather 
shorter  than  the  last.  Its  carpal  extremity  is  triaogular, 
and  articulates  with  the  os  magnum  ;  it  has  on  its  radial 
side  a  tubercle  for  the  insertion  of  the  extensor  carfi 
radialts  hrevior.  On  either  side  of  the  base  are  seen  articu- 
lar faces  for  the  second  and  fourth  metacarpal  bones. 

The  fourth  metacarpal  hone  is  smaller  and  shorter  than 
the  third.    Its  carpal  extremity  articulates  with  the  unci- 

Fia.  990  repreienti  the  MeUcarpw  8Dd  PhalBBges.  «Sc«phoia«s-  ILob"*' 
cCuDciforme.  dPiiiforme.  eTrapezium.  /OroQTc  for  tendon  of  fltiorcurl 
radialii  f  Trapezoid ei.  jkOi-inB£DUDi.  i  UnciCoriae.  jj  Mettcirpal  1>o°"'- 
k  k  PhaUnge»— Brit  row.  1 1  Pbslanges— second  row,  m  m  Phalange*-"'"' 
raw.    li  FirtI  phalanx  of  the  thumb,    o  Laal  pbaJans  of  the  thninb. 
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forme  and  the  magnum,  and  by  its  lateral  portions  with 
the  third  and  fifth  metacarpal  bones. 

The  fifth  metacarpcd  bone  is  smaller  and  shorter  than  the 
fourth.  Its  carpal  extremity  presents  a  double  articulating 
surface,  the  larger  for  the  unciforme,  the  smaller  for  the 
fourth  metacarpal  bone.  The  base  presents  a  tubercle  for 
the  insertion  of  the  extensor  carpi  tUnaris. 

Development. — Ossification  of  the  metacarpal  bones  com- 
mences by  two  centres— one  for  the  digital  extremity,  and 
one  for  the  shaft  About  the  tenth  or  twelfth  week  the 
metacarpal  bone  of  the  thumb  presents  an  exception  to  this 
rule,  by  having  its  ossific  centre  in  the  carpal  extremity. 
The  epiphyses  show  themselves  about  the  second  or  third 
year ;  and  about  the  twentieth  the  metacarpal  row  is  com- 
pleted. 

THE  PHALANGES,   (Fig.   220.) 

The  phalanges  compose  the  bones  of  the  thumb  and  fin- 
gers, and  have  each  a  shaft  and  two  extremities. 

The  thumb  has  two  bones ;  each  of  the  fingers  three,  placed 
in  rows.  The  first  row  or  phalanx  is  next  to  the  metacar- 
pal bones.  The  bones  of  this  row  have  their  base  concave 
for  receiving  the  head  of  the  corresponding  metacarpal 
bone,  and,  on  either  side,  a  small  tubercle  for  the  lateral 
ligament.  The  lower  extremity  presents  two  small  heads, 
or  a  pulley-like  formation,  for  articulating  with  the  second 
phalanx ;  the  sides  form  ridges  for  the  thecal  attachments. 
The  dorsal  surface  is  convex  and  smooth,  the  palmar 
eoncaj^e. 

The  second  phalanx  is  smaller  than  the  first;  its  superior 
extremity  presents  two  small  cavities  for  the  two  heads  of 
the  first  phalanx ;  the  lower  extremity  is  slightly  concave 
for  articulation  with  the  third  phalanx. 

The  third  or  last  phalanx  is  the  smallest  of  the  three, 
and  is  remarkable  for  having  its  lower  extremity  flat,  thin, 
and  semicircular,  and  its  palmar  surface  rough.  The  first 
phalanx  of  the  thumb  is  stronger  and  shoi*ter  than  those 
of  the  fingers,  while  its  second  or  last  phalanx  is  broader. 
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Development, — The  phalanges  are  developed  from  two 
centres — one  for  the  base  and  one  for  the  shaft.  Ossifica* 
tion  begins  about  the  same  time  ia.8  in  the  metacarpal  bones, 
and  is  obseryed  first  in  the  third  phalanx,  then  in  the  first, 
and  last  of  all  in  the  second  phalanx.  During  the  third 
and  fourth  years  the  epiphyses  of  the  first  row  are  seen; 
during  the  fourth  and  fifth  those  of  the  eecond  row;  and 
during  the  sixth  and  seventh  year  those  of  the  last  row. 
All  the  phalanges  are  completed  by  the  twentieth  year. 

SECTION    V. 
LIGAMENTS  OF  THE  SUPERIOR  EXTREMITY. 

The  ligaments  to  be  considered  are  those  of  the  sJunddefj 
arm^/o7*earm^  and  hand. 

LIGAMENTS  OF  THE  SHOULDER. 

The  bones  of  the  shoulder  being  composed  of  the  clavicle 
and  scapula,  we  have  clavicular  and  scapular  ligaments; 
and  the  clavicle  being  connected  with  the  sternum,  ribs, 
and  scapulae,  we  have  hence  a  division  of  the  ligaments 
into  sterno-clavicular,  costo-clavicular,  and  scapulo-cla- 
vicular. 

SterruM^amctdar  articulation,  (Fig.  141.) — This  articula- 
tion has  a  capsular  ligament,  an  inter-articular  cartilage, 
an  inter-clavicular  ligament,  and  two  synovial  membranes. 

The  capsular  ligament  is  a  strong,  fibrous,  membrane 
surrounding  the  joint,  and  covered  by  the  origin  of  the 
sterno-cleido-mastoideus  at  its  anterior  portion.  This  cap- 
sule has  its  fibres  thickened  in  front  and  behind-^hencc 
the  names  of  the  anterior  and  posterior  stemo-davicdasr 
ligaments. 

The  anterior,  called  also  the  radiated  ligament,  proceeds 
from  the  anterior  extremity  of  the  clavicle  downward 
and  inward  to  the  articular  margin  of  the  cavity  of  the 
sternum.  The  posterior  is  not  so  distinct,  but  pursues  a 
course  behind  the  joint  similar  to  the  anterior. 

The  inter-articular  cartilage  is  seen  on  opening  the  joint 
It  is  circular  in  shape,  and  completely  separates  the  st^r- 
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num  and  clavicle.  Below  it  is  thin,  where  it  Is  attached  to 
the  sternum ;  above  it  is  thick,  where  it  is  connected  to  the 
clavicle.  Its  centre  is  thin  and  sometimes  perforated.  Its 
structure  is  fibro-cartilaginous,  and  its  use  seems  to  be  to 
adapt  the  bony  surfaces  to  one  another  as  well  as  to  bind 
them  together. 

The  synovial  membranes  are  two  in  number,  one  on  each 
side  of  the  inter-articular  cartilage.  They  are  found  to 
contain  but  little  synovia,  and  are  strongly  attached  to  the 
adjacent  surfaces. 

Costoclavicular  articulation^  (Fig.  141.) — This  articula- 
tion has  a  short  bundle  of  parallel  ligamentous  fibres, 
called  the  rhomboid  or  inferior  ligament,  running  obliquely 
downward  and  forward  from  the  inferior  surface  of  the 
sternal  end  of  the  clavicle,  to  be  inserted  into  the  upper 
surface  of  the  cartilage  of  the  first  rib.  Posteriorly  it  is 
in  contact  with  the  subclavian  vein,  and  anteriorly  with 
the  subclavian  muscle. 

The  inter-davicular  ligament  is  placed  at  the  superior  end 
of  the  sternum,  and  extends  from  the  posterior  sternal 
extremity  of  one  clavicle  to  that  of  the  other. 

Scapulo-davicidar  articulation,  (Fig.  221.) — This  articu- 
lation has  a  capsular  ligament  at  the  junction  of  the 
acromion  process  and  clavicle,  whose  fibres  being  thick- 
ened above  and  below,  and  passing  from  one  bone  to  the 
other,  receive  the  name  of  superior  and  inferior  ligaments. 
A  synovial  membrane,  somewhat  indistinct,  is  seen  upon 
the  articular  surface  of  this  joint,  and  occasionaly  an 
inter-articular  cartilage  is  found. 

The  cora^odavicular  ligament  is  double,  and  consists  of 
the  conoid  and  the  trapezoid. 

The  conoid  is  the  smaller  and  posterior  of  the  two ;  its 
base  is  above  and  attached  to  the  tubercle  on  the  inferior 
surface  of  the  acromial  end  of  the  clavicle.  The  trapezoid 
is  more  anterior  and  external ;  it  is  broader,  longer  and 
thinner  than  the  conoid,  and  is  attached  above  to  an 
oblique  line  on  the  under  surface  of  the  clavicle  at  the 
tubercle,  and  below. to  the  root  of  the  coraooid  process. 
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DevdopmerU, — The  phalanges  are  developed  from  two 
centres — one  for  the  base  and  one  for  the  shaft.  Ossifica- 
tion begins  about  the  same  time  as  in  the  metacarpal  bones, 
and  is  obseryed  first  in  the  third  phalanx,  then  in  the  first, 
and  last  of  all  in  the  second  phalanx.  During  the  third 
and  fourth  years  the  epiphyses  of  the  first  row  are  seen; 
during  the  fourth  and  fifth  those  of  the  second  row ;  and 
during  the  sixth  and  seventh  year  those  of  the  last  row. 
All  the  phalanges  are  completed  by  the  twentieth  jwt^ 

SECTION    V. 
LIGAMENTS  OF  THE  SUPERIOR  EXTREMFTr. 

The  ligaments  to  be  considered  are  those  of  the  shouldefj 
arm,/o7'earm^  and  hajid, 

LIGAMENTS  OF  THE  SHOULDER. 

The  bones  of  the  shoulder  being  composed  of  the  clavicle 
and  scapula,  we  have  clavicular  and  scapular  ligamenta; 
and  the  clavicle  being  connected  with  the  sternum,  ribs, 
and  scapulae,  we  have  hence  a  division  of  the  ligaments 
into  sterno-clavicular,  costo-clavicular,  and  scapuloKjla- 
vicular. 

Sterruy-davictdar  articulation^  (Fig.  141.) — This  articula- 
tion has  a  capsular  ligament,  an  inter-articular  cartilage, 
an  inter-clavicular  ligament,  and  two  synovial  membranes. 

The  capsular  ligament  is  a  strong,  fibrous,  membrane 
surrounding  the  joint,  and  covered  by  the  origin  of  the 
flterno-cleido-mastoideus  at  its  anterior  portion.  This  cap- 
sule has  its  fibres  thickened  in  front  and  behind-rhence 
the  names  of  the  anterior  and  posterior  stemo^avicdar 
ligamenis. 

The  anterior^  called  also  the  radiated  ligament,  proceeds 
from  the  anterior  extremity  of  the  clavicle  downward 
and  inward  to  the  articular  margin  of  the  cavity  of  the 
sternum.  The  posterior  is  not  so  distinct,  but  pursues  a 
course  behind  the  joint  similar  to  the  anterior. 

The  inter-articular  cartilage  is  seen  on  opening  the  joint. 
It  is  circular  in  shape,  and  completely  separates  the  ster- 
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num  and  clavicle.  Below  it  is  thin,  where  it  is  attached  to 
the  sternum  ;  above  it  is  thick,  where  it  is  connected  to  the 
clavicle.  Its  centre  is  thin  and  sometimes  perforated.  Its 
structure  is  fibro-cartilaginous,  and  its  use  seems  to  be  to 
adapt  the  bonj  surfaces  to  one  anotlier  as  well  as  to  bind 
them  together. 

The  synovial  membranes  are  two  in  number,  one  on  each 
side  of  the  inter-articular  cartilage.  They  are  found  to 
contain  but  little  synovia,  and  are  strongly  attached  to  the 
adjacent  surfaces. 

Costchclavicular  artictdation,  (Fig.  141.) — This  articula- 
tion has  a  short  bundle  of  parallel  ligamentous  fibres, 
called  the  rhomboid  or  inferior  ligament,  running  obliquely 
downward  and  forward  from  the  inferior  surface  of  the 
sternal  end  of  the  clavicle,  to  be  inserted  into  the  upper 
surface  of  the  cartilage  of  the  first  rib.  Posteriorly  it  is 
in  contact  with  the  subclavian  vein,  and  anteriorly  with 
the  subclavian  muscle. 

The  inter-davicular  ligament  is  placed  at  the  superior  end 
of  the  sternum,  and  extends  from  the  posterior  sternal 
extremity  of  one  clavicle  to  that  of  the  other. 

Scapulo-davicular  articulation,  (Fig.  221.) — This  articu- 
lation has  a  capsular  ligament  at  the  junction  of  the 
acromion  process  and  clavicle,  whose  fibres  being  thick- 
ened above  and  below,  and  passing  from  one  bone  to  the 
other,  receive  the  name  of  superior  and  inferior  ligaments. 
A  synovial  membrane,  somewhat  indistinct,  is  seen  upon 
the  articular  surface  of  this  joint,  and  occasionaly  an 
inter-articular  cartilage  is  found. 

The  cora^co^lavictdar  ligament  is  double,  and  consists  of 
the  conoid  and  the  trapezoid. 

The  conoid  is  the  smaller  and  posterior  of  the  two ;  its 
base  is  above  and  attached  to  the  tubercle  on  the  inferior 
surface  of  the  acromial  end  of  the  clavicle.  The  trapezoid 
is  more  anterior  and  external ;  it  is  broader,  longer  and 
thinner  than  the  conoid,  and  is  attached  above  to  an 
oblique  line  on  the  under  surface  of  the  clavicle  at  the 
tubercle,  and  below. to  the  root  of  the  coracoid  process. 


t04  UOAMHMIB  0?  THI  ASK. 

Between  tbese  two  ligamentB  fatty  and  cellular  Btructnrei 
are  seen,  and  occasionally  a  small  bursa. 

-     „•  "^^^  ligamentum  bioome,  called  also 

the  clavicular  fascia,  springs  from 
the  root  of  the  coracoid  process  and 
divides,  whence  it  receives  the  name 
kof  the  bi^  ligament.     One  of  tiie 
T  divisions  goes  to  the  first  rib,  the 
I  other  spreads  over   the  subclavitu 
r*  muscle  as  a  fascia,  and  extends  as  fst 
forward  as  the  rhomboid  ligament 
The  ligcanenta  of  the  scapula  are 
the  coracoid  and  the    triaogulftr. 
I  (Fig.  221.) 

The  coracoid  is  posterior^  and  ii 
stretched  across  the  notch  in  the 
snperior  costa  of  the  scapula,  converting  it  into  a  foramen. 
The  triangular  is  anterior,  and  is  also  called  deltoid  or 
coraco-acromial.  It  has  a  broad  origin  from  the  superior 
margin  of  the  coracoid  process.  Its  fibres,  which  are  thin 
and  partially  separated,  converge,  become  thicker,  and  are 
inserted  into  the  acromion  process  where  it  joins  the  clavi- 
cle. This  ligament  forms  an  arch  over  the  shoulder  joint, 
and  is  covered  by  the  deltoid  muscle. 

LiaAHBNTS  OF  THE  ABM. 

The  Jtttmero-Bcapttlar  articulation  contains  the  following 
ligaments: — 1st,  The  capsular  ligament  (Fig.  221);  2d, 
The  coraco-hnmeral ;  3d,  The  glenoid. 

The  capsular  ligament  completely  snrrounds  this  joint, 
being  attached  above  to  the  margin  of  the  glenoid  cavity, 
and  below  to  the  neck  of  the  humerus.  Above  and  below 
it  is  dense  internally,  and  externally  it  is  thin.  It  is  looM 
and  has  connected  with  it  the  tendons  of  the  four  capsnlar 

Fio.  331  represents  the  LigBmenli  of  the  Shoulder  Joiot.  1  Superior  icro- 
inio  cisviculir  llgameTit.  3  Coraco-cUiieular  llfamenL  3  Coraco-aerooiU 
ligBment.  4  Coracoid  ligamenl.  5  Ca|nuisr  ligaraent.  6  Conco4iumBi«l, 
M  ligMiMntuiii  idKililium.    7  TcodoD  of  the  long  bead  of  the  bicepi  muidh 
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mnscles,  which  almost  completelj  surround  it,  except  a 
small  portion  below  and  internally,  where  it  is  conse* 
quently  weaker,  and  where  dislocations  of  this  joint  are 
found  most  commonly  to  occur. 
The  coraoo-humeral,  accessory  ligament,  or  Itgamentum 
ft  adsdtitium  extends  beneath  the  triangular  ligament  down- 

ward and  outward  to  the  greater  tuberosity,  where  it  is 
lost  in  the  capsular.    This   ligament  serves  to  keep  the 
Ik  head  of  the  humerus  in  the  glenoid  cavity. 

ii  The  glenoid  ligament  surrounds  the  margin,  and  deepens 

a  the  glenoid  cavity ;  its  free  edge  is  thin,  but  where  it  con- 

ki  nects  with  the  bone  it  is  thick.    The  tendon  of  the  biceps 

\f  partly  contributes  to  this  ligament. 

The  synovial  membrane  lines  the  capsular  ligament  and 
u  glenoid  surface,  is  reflected  over  the  head  of  the  humerus, 

iii  lines  the  bicipital  groove,  and  forms  a  sheath  around  the 

0  tendon  of  the  biceps. 

LIGAMENTS  OF  THE   F0REAR2L 

The  ligaments  of  the  forearm  are  found  in  the  humeT(h> 
cubital  articnlationy  or  the  elboto  jointy  and  are,  1st,  The 

,^  capsular  ligament;  2d,  External  lateral  or  brachio-radial ; 

,j^  3d,  Internal  lateral  or  brachio-ulnar ;  4th,  Coronary  liga- 

ment ;  5th,  Ligamentum  teres. 

The  capsular  ligament  surrounds  the  elbow  joint,  and  is 
connected  above  to  the  lower  end  of  the  humerus,  above 
the  articular  surface,  and  below  to  the  articular  margin  of 
the  ulna  and  neck  of  the  radius. 

The  external  lateral  ligament  extends  from  the  external 
condyle  above  to  the  annular  ligament  surrounding  the 
neck  of  the  radius  below. 

The  internal  lateral  ligament  extends  from  the  internal 
condyle,  expands  and  divides  as  it  descends,  one  portion 

^^  going  to  the  coronoid  process,  the  other  to  the  olecranon. 

^  Between  the  lateral  ligaments  in  front  and  behind  the 

g^  joint,  the  capsular  ligament  is  thin,  its  fibres  insulated, 

¥i^  some  taking  an  oblique,  others  a  straight  course,  and  re- 

^  ceiving  the  name  of  accessory  ligaments. 

^^  45 
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The  coronart/  or  annular  ligament  surronnds  about  two- 
tbirds  of  the  neck  of  the  radius^  and  is  seen  by  opening 
the  joint  It  extends  from  the 
I  lesser  sigmoid  caTitj  of  the  ulna 
f  at  its  anterior  margin,  round  the 
radius  to  the  posterior  margia  of 
the  same  cavity. 

The  ligamentum  teres  or  obliqM 
UgameTU  is  a  round,  short,  fibroiu 
cord,  extending  from  the  root  of 
the  coronoid  process  to  the  radiiu 
below  its  tubercle. 

The  synovial  membrane  is  com- 
mon to  the  three  bones  composing 
the  humero-cubital  articulation, 
as  well  as  the  two  sigmoid  can- 
ties  and  neck  of  the  radius. 

The  iiUerosseous  ligament  occn- 
pies  the  space  between  the  radio* 
and  ulna,  being  attached  .to  the  corresponding  edges  of 
those  bones,  and  perforated  at  its  upper  and  lower  ex- 
tremities. 

LIQAMENTS  OF  THE  HAND. 

The  ligamentB  of  the  hand  include  those  of  the  carpa, 
metacarpus,  and  pfialanges. 

LIOAMENIB  OF  THE  CABPD3  OB  WRIST  JODIT. 

Theiitj'amcnfsof  the  carpjM,  or  twisf^'ot'n/,  include  the  cap- 
Hilar  ligament,  external  UUeral  or  radio-carpalj  intenud  toe* 
ral  or  vlna^-carpal,  triangular  ligament,  and  annidar  ligament. 

The  capsular  Jigament  is  connected  above  to  the  articular 

Fig.  222,  A  represent*  an  outer  »iew  of  the  Elbow  Joinl.  1  The  hmnerai. 
t  Ulna.  3  R»diui.  4  Eiteroal  latenl  ligameot.  5  Coranirj  lipaiti'l 
C  Point  or  attachment  of  lb«  eoroDar;  ligament.  7  6  Aeeenorj  ligameoB' 
9  Inleroucout  ligamoDt. 

Fio.  223,  B  represents  id  inner  lievr  of  the  Elbow  Joint.  J  Cipiulsr  Ligi- 
uent.  3  laternal  lateral  ligament.  3  Coronary  ligameal.  4  LigaaeiliO 
tcree.    5  Interosseoui  ligamenl.    6  lotemal  condyle. 
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margin  of  the  lower  ends  of  the  radius  and  ulna,  and  be- 
low to  the  margin  of  the  three  carpal  bones  of  the  first 
row,  the  scapboides,  lunare,  andcunei-  ^.^  f,^ 

forme,  fibres  being  traced  also  to  the 
bones  of  the  second  row.  This  liga- 
ment is  loose  and  thin,  presenting 
spaces  at  different  points  at  which  the 
synovial  membrane  appears. 

The  external  lateral  ligament  extends 
from  the  styloid  process  of  the  radius 
to  the  scapboides,  and  on  even  to  the 
trapezium  and  annular  ligament. 

The  tnternallaleralligament eit^tendB   rf^'"' 
from  the  styloid  process  of  the  ulna  ^  L)  I  [  v 
the  cuneiform  bone,  and  is  long  and  V'  ' 
round.    Between  the  lateral,  on/eriorR 
and  pos/ertor  ligaments  are  spoken  of,      }-J   \ 
which  are  simply  a  thickening  of  the 
capsular  on  the  front  and  back  por- 
tions of  the  joint. 

The  triangular  liffament  is  fibro-cartilaginous,  and  is  con- 
nected with  the  styloid  process  of  the  ulna  and  the  carpal 
end  of  the  radius,  separating  the  ulna  from  the  cuneiform 
bone.  It  is  sometimes  perforated,  and  seems  to  be  a  continu- 
ation of  the  cartilage  on  the  lower  extremity  of  the  radius. 

The  anntdar  ligament  is  a  strong  fibrous  membrane, 
attached  externally  to  the  scaphoid  and  trapezium,  and 
internally  to  the  cuneiform,  unciform  and  pisiform  bones. 
It  gives  the  arched  form  at  the  wrist,  and  keeps  the  fiexoc 
tendons  in  their  proper  places,  and  on  the  back  of  the 

Fio.  333  reprcienta  the  Li^mentt  of  the  Wrist  Joint.  1  Intaroaseoii)  liga- 
ment. 3  Radioulnar.  3  Capsular  li^ment.  4  Eiternal  lateral.  5  Internal 
lateral  ligament.  S  Capsular  ligament  of  Uie  carpal  bones.  T  Os-piiirorme. 
6  Lisamenls  joining  the  metacarpal  vith  the  second  tow  of  the  earpiu. 
9  Captular  ligament  of  the  carpo-metacarpal  joint  of  the  thumb.  ID  Capsular 
ligament  of  the  metacarpo-phalangeal  joint  of  Ihe  thumb.  11  External  lateral 
ligament  of  the  same  joint.  13  Capiular  ligament  of  the  n«t»earpo  phalan- 
geal  joint  of  Ihe  index  finger.  13  13  Lateral  ligament*  of  similar  articulationi. 
H  Inferior  palmar  ligaments.  15  Captulat  and  lateral  ligaments  of  the  last 
Joiol  of  the  thumb. 
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Deltoid — A,  delta,  n^*  likeness^  (Figs,  150,167.) — Dissec- 
tion,— Make  the  first  incision  along  the  posterior  third  of 
the  clavicle,  the  acromial  margin,  and  spine  of  the  scapula; 
the  second  from  the  acromion  process,  along  the  middle  of 
the  humerus,  and  commence  the  dissection  from  this  last 
incision,  turning  off  the  integuments  internally  and  exter- 
nally with  the  cellular  structure,  when  this  muscle  will  be 
exposed.  It  arises  from  the  external  third  of  the  clavicle, 
fleshy;  from  the  outer  margin  of  the  acromion  process,  ten- 
dinous and  fleshy ;  and  from  the  whole  of  the  inferior  edge 
of  the  spine  of  the  scapula.  It  is  inserted  on  the  outer  side 
of  the  humerus,  near  its  centre,  in  a  triangular  rough  surface. 

This  muscle  is  triangular  in  shape,  thick  and  strong,  cov- 
ers the  shoulder-joint,  and  gives  it  its  rotundity.  The  fibres 
converge — the  anterior  descending  obliquely  backward,  the 
posterior  forward,  and  the  middle  directly  downward,  the 
three  presenting  so  many  separate  parts  or  muscles. 

Function. — To  raise  the  arm  and,  according  to  the  direc- 
tion of  the  fibres,  to  draw  it  either  forward  or  backward. 
Beneath  the  superior  portion  of  this  muscle,  extending 
under  the  acromion  process,  is  seen  a  large  bursa. 

SuprorSpinaius — supra^  above;  spina^  the  spine — (Fig. 
160.)  By  turning  down  the  deltoid  this  muscle  is  seen ;  it 
arises  fleshy  from  the  whole  of  the  supra-spinal  fossa,  also 
from  a  strong  fascia  covering  it ;  it  then  passes  under  the 
acromion  process,  ending  in  a  strong  tendon,  which  is 
firmly  attached  to  the  capsular  ligament,  and  is  inserted 
into  the  inner  face  of  the  greater  tuberosity  of  the  humerus. 

Function. — To  raise  the  arm  and  turn  it  outward ;  also 
to  strengthen  the  capsular  ligament,  and  to  draw  it  from 
between  the  humerus  and  glenoid  cavity,  in  the  elevation 
of  the  arm. 

Infra  spinatus — infra,  beneath ;  spina,  spine — (Fig.  150,) 
arises  from  the  whole  of  the  dorsum  of  the  scapula  below 
its  spine,  from  the  margins  of  the  bone,  and  from  the 
aponeurosis  covering  it,  forming  a  flat,  triangular  muscle. 
Its  fibres  converge,  the  superior  going  horizontally,  the 
inferior  ascending  obliquely  forward,  to  a  strong  central 
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tendon,  vhioli  goes  under  the  acromion  process,  adheres  to 
the  capsular  ligament,  and  is  inserted  into  the  middle  faca 
of  the  greater  tuberosity  of  the  humerus- 

Function. — To  roll  the  os-hiuneri  outward  and  backward. 
To  strengthen  the  capsular  ligament  and  to  drawitout  of  thfl 
joint,  iu  the  outward  movements  of  the  arm.  There  is  also 
a  bursa  hetweeo  the  tendon  of  this  muscle  and  the  scapula- 
Terea  mitwr—teres,  round — (Fig.  150,)  is  a  small  and 
narrow  muscle,  and  arises  from  the  inferior  costa  of  the 
scapula  at  the  lower  margin  of  the  infra  spinatns,  is  in- 
separably attached  to,  and  in  fact  forms  part  of  this  latter 
muscle.  It  extends  from  the  cervix  to  about  an  inch  of 
the  inferior  angle,  and  adhering  to  the  capsular  ligament, 
is  inserted  tendinous  and  fleshy  into  the  outer  face  of  th« 
great  tuberosity  of  the  humerus. 

Function. — To  rotate  the  arm  outward,  and  draw  it 
downward  and  backward. 

The  teres  major  (Fig.  224)  is  a  flat  muscle,  and  arises 

from  the  inferior  angle  of  the  scapula  upon  its  rough  flat 

surface.    Forming  a  thick  fleshy  belly,  it  ascends  forward 

and  outward,  and  terminates  on  the  inner  side  of  the  arm 

in  a  broad  thin  tendon,  which  is  inserted  along  with  the 

tendon  of  the  latisslmns  dors!  into  the  inner  or  posterior 

edge  of  the  bicipital  groove.    The  tendon  of  the  teres 

Fia.  S34.  major  is  posterior,  and  extends  lower 

^^^^^  down  the  arm  than  the  latissimtis. 

jj^^^P^^^^Jto        Function. — To   roll   the   arm   in- 

B^9H|^^^^^S  ward,    and   draw  it  backward   and 

^^^^t^^^^^^t      downward. 

^^^V^  The   svb-scapularia    (««&,   under; 

^W  scapula,  shoulder-blade)  is  a  broad 

triangular  muscle,  which  arises  from  the  whole  of  the 

venter,  and  the  superior  and  inferior  costas  of  the  scapula. 

Its  fibres  converge  to  the  neck  of  the  scapula,  pass  below 

the  coracoid  process,  adhere  to  the  inferior  part  of  the 

capsular  ligament,  and  terminate  in  a  strong  tendon, 

Fia.  394  nprueou  the  MumsIu  of  Ike  SbonUw.    1  Deltoid    9  aibtd^o- 
hrii.    3  Terei  m^or.    4  Tricep*. 
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Ddtoid — A,  delta,  «t«of,  likeness,  (Figs,  150,16T.) — Dtaseo- 
turn, — Make  the  first  incision  along  the  posterior  third  of 
the  clavicle,  the  acromial  margin,  and  spine  of  the  scapula; 
the  second  from  the  acromion  process,  along  the  middle  of 
the  humerus,  and  commence  the  dissection  from  this  last 
incision,  turning  off  the  integuments  internally  and  exter- 
nally with  the  cellular  structure,  when  this  muscle  will  be 
exposed.  It  arises  from  the  external  third  of  the  clavicle, 
fleshy;  from  the  outer  margin  of  the  acromion  process,  ten- 
dinous and  fleshy ;  and  from  the  whole  of  the  inferior  edge 
of  the  spine  of  the  scapula.  It  is  inserted  on  the  outer  side 
of  the  humerus,  near  its  centre,  in  a  triangular  rough  surface. 

This  muscle  is  triangular  in  shape,  thick  and  strong,  cov- 
ers the  shoulder-joint,  and  gives  it  its  rotundity.  The  fibres 
converge — the  anterior  descending  obliquely  backward,  the 
posterior  forward,  and  the  middle  directly  downward,  the 
three  presenting  so  many  separate  parts  or  muscles. 

Function. — To  raise  the  arm  and,  according  to  the  direc- 
tion of  the  fibres,  to  draw  it  either  forward  or  backward. 
Beneath  the  superior  portion  of  this  muscle,  extending 
under  the  acromion  process,  is  seen  a  large  bursa. 

Suprorspinatus — supra^  above;  spina,  the  spine — (Fig. 
150.)  By  turning  down  the  deltoid  this  muscle  is  seen ;  it 
arises  fleshy  from  the  whole  of  the  supra-spinal  fossa,  also 
from  a  strong  fascia  covering  it ;  it  then  passes  under  the 
acromion  process,  ending  in  a  strong  tendon,  which  is 
firmly  attached  to  the  capsular  ligament,  and  is  inserted 
into  the  inner  face  of  the  greater  tuberosity  of  the  humerus. 

Function. — To  raise  the  arm  and  turn  it  outward ;  also 
to  strengthen  the  capsular  ligament,  and  to  draw  it  from 
between  the  humerus  and  glenoid  cavity,  in  the  elevation 
of  the  arm. 

Infra  spinatus — infra,  beneath ;  spina,  spine — (Fig.  150,) 
arises  from  the  whole  of  the  dorsum  of  the  scapula  below 
its  spine,  from  the  margins  of  the  bone,  and  from  the 
aponeurosis  covering  it,  forming  a  flat,  triangular  muscle. 
Its  fibres  converge,  the  superior  going  horizontally,  the 
inferior  ascending  obliquely  foftward,  to  a  strong  central 
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tendon,  whioli  goes  under  the  acromion  process,  adheres  to 
the  capsular  ligament,  and  is  ins^ed  into  the  middle  face 
of  the  greater  tuberosity  of  the  humerus. 

Functioa. — To  roll  the  os-humeri  outward  and  backward. 
To  strengthen  the  capsular  ligament  and  to  draw  it  out  of  the 
joint,  in  the  outward  movements  of  the  arm.  There  is  also 
a  bursa  between  the  tendon  of  this  muscle  and  the  scapula- 

Teres  minor—terea,  round — (Fig.  150,)  ia  a  small  and 
narrow  muscle,  and  arises  from  the  inferior  costa  of  the 
scapula  at  the  lower  margin  of  the  infra  spinatus,  is  in- 
separably attached  to,  and  in  fact  forms  part  of  this  latter 
muscle.  It  extends  from  the  cervix  to  ahout  an  inch  of 
the  inferior  angle,  and  adhering  to  the  capsular  ligament, 
is  inserted  tendinous  and  fleshy  into  the  outer  face  of  the 
great  tuberosity  of  the  humerus. 

Function. — To  rotate  the  arm  outward,  and  draw  it 
downward  and  backward. 

The  teres  nuyor  (Fig.  224)  Is  a  flat  muscle,  and  arises 
from  the  inferior  angle  of  the  scapula  upon  its  rough  flat 
surface.  Forming  a  thick  fleshy  belly,  it  ascends  forward 
and  outward,  and  terminates  on  the  inner  side  of  the  arm 
in  a  broad  thin  tendon,  which  is  inserted  along  with  the 
tendon  of  the  latissimus  dorsi  into  the  inner  or  posterior 
edge  of  the  bicipital  groove.  The  tendon  of  the  teres 
Fib.  334.  major  is  posterior,  and  extends  lower 

down  the  arm  than  the  latissimus. 

Function. — To  roll  the  arm  in- 
ward, and  draw  it  backward  and 
downward. 

The  Bvb-scapidaris  (su&,  under; 
capvla,  shoulder-blade)  is  a  broad 
triangular  muscle,  which  arises  from  the  whole  of  the 
venter,  and  the  superior  and  inferior  costse  of  the  scapula. 
Its  fibres  converge  to  the  neck  of  the  scapula,  pass  below 
the  coracoid  process,  adhere  to  the  inferior  part  of  the 
capsular  ligament,  and  terminate  in  a  strong  tendon, 

Fio.  394  npreMDU  ihe  MnsoUi  of  Ibe  ShonUer.  1  Deltoid  9  Subtctfo- 
luii.    3  Terei  m^or.    4  Tric«p*. 
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which  is  inserted  Into  the  lesser  tul^erosity  of  the  hamenu. 
Between  the  tendon  of  this  muscle  and  the  neck  of  the 
scapula^  a  large  hursa  communicating  with  the  joint  is 
Been ;  also  another  smaller  one  between  the  tendon  ftnd 
capsular  ligament.  Function. — To  roll  the  arm  inward  &nd 
downward. 

MUSCLES  OF  THB  ARM,   (Fig.   225.) 
Flo.  225.  These  comprise  the  biceps  fixx&r  ciMi, 

coracchbrachtalis ,  brachiaiis  aniicus,  tri' 
ceps  extensor  cubiti,  and  anconeus. 

Biceps  flexor  cahiti.  —  Dissection. — 
Make  an  incision  along  the  middle  an- 
juterior  region  of  the  humerns  down  to 
the  elbow-joint,  which  cross  hy  a  trans- 
verge  incision  at  the  middle  of  the  arm, 
turn  aside  the  integuments  and  fascia, 
and  this  muscle  will  be  exposed.  It  is 
superficial  and  forms  the  swell  along  the 
front  part  of  the  arm.  It  arises  by 
two  heads  ;  the  internal  or  short  head 
comes  from  the  coracoid  process  in  com- 
mon with  the  coraco-brachialis ;  the  ex- 
ternal or  long  head  arises  by  a  ronnd 
tendon  from  the  upper  part  of  the  gle- 
noid cavity  of  the  scapula,  goes  througi 
the  joint,  over  the  head  of  the  humerue, 
surrounded  by,  but  external  to,  the  sy- 
novial membrane,  and  then  descends 
through  the  groove  between  the  tuberos- 
ities of  the  humerus,  between  the  tendons 

FiQ.  SS5  repreteDli  the   MiucIm  on   the  front  of  the  Arm,     1  OiTielft 

5  Coracoid  proceta.  3  Acromion  pracau.  4  Head  of  tbe  humerua,  i  Ten- 
don of  (tie  biceps.  6  Ligamentum  Bdscititiaiii.    T  Insertion  of  pectorjiis  nijor. 

6  Longhead  of  the  bicepi.  9  Insertion  of  the  deltoid.  10  InseKion of  pe«- 
toralis  minor.  11  Coraco  brachiaiis.  19  Short  head  of  bicepa.  13  I..itiw- 
muidoni.  14  Triceps.  15  Bod  j  of  tbe  biceps.  IG  External  pari  oftnctpt. 
IT  Brachiaiis  snticus.  18  Origin  of  the  flexor  muscles.  19  Insertion  of  brs- 
ehlalia  inticus.  30  Tendon  of  the  biceps.  21  Bicipital  tponeurosii.  S3  Fleioi 
carpi  radislis.    23  Ptlmari*  longiu.    S4  Supinator  radii  lougns. 
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of  the  latissimus  dorsi  and  teres  major  behind,  and  the  pec* 
toralis  major  in  front.  Becoming  fleshy  it  unites  with  the 
belly  of  the  short  head,  at  first  loosely  by  cellular  tissue,  but 
a  little  below  the  middle  of  the  arm  the  two  heads  become 
inseparably  united  to  form  a  thick  fleshy  belly,  which  a 
little  above  the  elbow-joint  ends  in  a  flat  tendon,  passing 
in  front  of  the  joint  to  be  inserted  into  the  posterior  part 
of  the  tubercle  of  the  radius. 

A  bursa  is  placed  between  the  tendon  and  the  tubercle^ 
and  from  the  ulnar  side  of  the  tendon  proceeds  the  bicipital 
aponeurosis,  which,  passing  over  the  brachial  artery  and 
nerve,  joins  the  general  fascia  of  the  forearm. 

Function. — To  flex  the  forearm.  This  muscle  is  related 
with  the  brachial  artery,  which  see. 

Coraco-brachialis,  (Fig-  225.) — Arises  from  the  coracoid 
process,  in  common  with  the  short  head  of  the  biceps,  ten* 
dinous  and  fleshy.  It  descends,  connected  with  the  short 
head  about  three  or  four  inches,  along  the  inner  arm  to  be 
inserted  tendinous  and  fleshy  into  the  inner  side  of  the 
humerus,  about  its  centre,  and  by  an  aponeurosis  into  the 
ridge  leading  to  the  internal  condyle. 

Function. — To  raise  the  arm  and  draw  it  forward ;  it  can 
also  turn  it  outward.  The  musculo-cutaneous  nerve  pene- 
trates this  muscle.  It  is  related  with  the  brachial  artery, 
which  see. 

The  brachicdis  anticus  or  intemus  (Fig.  225)  arises  on 
either  side  of  the  insertion  of  the  deltoid  by  two  fleshy 
slips,  which  uniting  descend,  occupying  the  whole  front  of 
the  lower  part  of  the  humerus,  to  be  inserted  into  the  coro- 
noid  process  of  the  ulna  by  a  strong  tendon.  This  tendon 
is  between  the  supinator  radii  longus  and  pronator  radii 
teres,  and  passes  beneath  the  tendon  of  the  biceps  and  over 
the  elbow-joint. 

Function. — To  bend  the  forearm  and  strengthen  the 
elbow-joint.  This  muscle  also,  as  the  biceps,  has  a  relation 
with  the  brachial  artery,  which  see. 

Triceps  extensor  cvbiti — *p«tj  xt^axai^^  three  heads — (Fig 
226.) — This  is  a  three-headed  muscle,  large  and  powerful^ 
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and  covering  the  whole  back  part  of  the  hamenu.    It 
ariaea  by  ita  long  head  from  the  lower  margin  of  the  cervix 
scapuliB  by  a  flat,  short  tendon.     The  se<xmd  head  cornea 
Fio.  936.  from  the  outer  and  back  part  of  tho 

humeras,  juet  below  the  greater  tu- 
berosity. The  third  head,  called 
brachialis  externum,  but  more  pro- 
perly internus,  arises  fleshy  from 
the  inner  side  of  the  humerus,  near 
the  insertion  of  the  teres  major. 
\)f  The  three  heads  unite  to  form  ooe 
muscle,  which  adheres  strongly  to 
the  bone,  and,  ending  in  a  broad 
tendon,  is  inserted  into  the  posterior  ' 
part  of  the  olecranon  process.  A 
bursa  is  seen  between  the  tendon 
and  olecranon.  Fuiudion. — To  ex- 
tend the  forearm. 

The  Anconeus — arpuar,  the  elbow, 

(Fig.  230,)  arises  tendinous  from  the 

external  condyle  of  the  os-humerL 

It  is  concealed  partly  by  the  triceps, 

and  appears  to  be  a  portiou  of  this 

muscle.   It  is  inserted  into  the  ridge  of  the  upper  extremity 

of  the  ulna  connected  with  the  olecranon. 

Futidion. — To  extend  the  forearm. 


HUSCLES  OF  THE  FOREAKM. 

These  comprise  two  divisions  :  Ist,  Flexors  and  Prona- 
tors on  the  anterior  forearm ;  2d,  Supinators  and  Extensors 
on  the  posterior. 

The  first  divisioQ  includes  eight  muscles,  the  pronaior 
radii  teres,  flexor  carpi  radialia,  palmaris  longus,  flexor  car^ 
idnaria,  fl,exor  digitorum  sublimis petforatvs,  flexor  digitorum 
profundus  perforana,  flexor  longus  2>ollicia,  pronator  quad- 
ralua. 

Fio.  326  represcBti  the  Triceps  Muscle,  a  External  head  orthe  triceps,  hjta 
loeg  head.  cIU  short  head.  dOlecranon  process.  eRadiui.  /  Capnlar 
li|Bment. 
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Pronator  radii  teres,  {Fig.  227.) — DisaecHon. — Make  an 
incieion  through  the  iotegumenta  along  the  centre  of  the 
forearm,  from   the  elbow  to  the  wrist ;  Fto.  397. 

make  a  second  incision  traQBrerselj  about 
the  middle  ;  tura  off  the  integuments  to 
the  fascia,  which  latter  dissect  off  sepa- 
rately, and  this  muscle  will  be  exposed. 

It  arises  fleshy  from  the  internal  con- 
dyle, and  tendinous  from  the  coronoid 
process  of  the  ulna ;  its  course  is  obliquely 
across  the  forearm  to  be  inserted  mostly 
tendinous  into  the  middle  of  the  back 
part  of  the  radius.  Function. — To  pronate 
the  hand  by  rolling  the  radius  inward. 

The  flexor  carpi  radialis  (Fig.  227) 
arises  tendinous  from  the  inner  condyle, 
and  fleshy  from  the  upper  part  of  the 
ulna,  the  intermuscular  ligaments,  and 
brachial  fascia,  forming  a  thick  fleshy 
belly  upon  the  uluar  side  of  the  last  mus- 
cle, and  descends  obliquely  outward  be- 
neath the  anterior  annular  ligament,  ( 
through  a  groove  in  the  os-trapezium,  to 
be  inserted  into  the  fore  part  of  the  base 
of  the  metacarpal  bone  of  the  index  finger.  A  bursa  is 
seen  between  the  tendon  and  os-trapezinm.  Function. — ^To 
flex  the  hand  on  the  wrist. 

This  muscle  is  related  with  the  radial  artery,  vhich  see. 

The  palmaris  Umgus  (Fig.  227)  arises  from  the  inner 
condyle  by  a  slender  tendon,  and  fleshy  from  the  inter- 
muscular ligaments.  Forming  a  short  belly,  it  ends  in  a 
long  slender  tendon,  which  is  inserted  into  the  aaterior 
annular  ligament  and  palmar  aponeurosis. 


Tia.  337  rrpreunlg  the  8up«rSciaI  Mutclei  on  th«  &ODt  of  Ihe  f 
1  lorerior  portion  oS  tha  Biccpi.  3  Bnchialia  anlicui.  3  Triceps.  <  Pro- 
nator radii  teres.  5  Fieior  carpi  radialis.  G  Palmaris  Longus.  7  Flexor 
■ublimis  perforatus.  B  Flexor  carpi  ulnaris.  9  Fatei*  palmaria.  10  Fal- 
marivbrerif  muscle.  11  Abduetor-potlieis  manu*.  19  Flexor-brerls  pollicb 
naiiui.    13  Supinator  radii  Luip'*'     1*  ExtengorKMsis  netaearpi  pollJcU. 
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Function, — To  flex  the  hand  and  make  tense  the  palmar 
aponeurosis.    This  muscle  is  sometimes  absent. 

The  flexor  carpi  vlnaria  (Fig.  22T)  arises  from  the 
inner  condyle  tendinous,  from  the  inner  side  of  the  olecra- 
non process  fleshy  and  tendinous,  from  the  ridge  upon  tlie 
inner  side  of  the  ulna  nearly  its  whole  length,  and  from 
the  fascia  of  the  forearm-  It  forms  a  round  tendon  which 
is  inserted  into  the  pisiform  bone,  and  base  of  the  metacar- 
pal bone  of  the  little  flnger. 

Function. — To  flex  the  hand,  and  bring  it  towards  the 
ulna.  A  bursa  is  seen  between  the  tendon  and  os  pisiforme* 
It  is  related  with  the  ulnar  artery,  which  see. 

Flexor  digitorum  sublimia  perforatvSy  (Fig.  227.)  -Ow- 
section. — Remove  the  superficial  muscles,  and  the  flexor 
sublimis  is  brought  to  view. 

It  arises  from  the  inner  condyle  and  coronoid  process, 
tendinous  and  fleshy — ^fleshy  from  the  tubercle  of  the  radius 
and  for  three  or  four  inches  below  the  tubercle.  Before  the 
muscle  reaches  the  wrist  it  divides  into  four  tendons  which 
pass  to  the  palm  of  the  hand  beneath  the  anterior  annular 
ligament,  and  then  diverge  to  be  inserted  into  the  second 
phalanx  of  each  finger.  The  tendons  of  this  muscle  are 
enclosed  in  a  strong  sheath,  and  at  their  intersection  split 
into  two,  through  which  the  tendon  of  the  perforans  passes. 

Function. — To  bend  the  second  phalanges  on  the  first  A 
large  bursa  surrounds  the  tendons  of  this  muscle  beneath 
the  annular  ligament. 

The  flexor  digitorum  profundus  perforans  (Fig.  228) 
arises  beneath  the  sublimis,  from  the  upper  anterior  sur- 
face of  the  ulna  and  inner  portion  of  the  interosseous  liga- 
ment, fleshy — also  fleshy  from  the  coronoid  process  of  the 
ulna  and  inner  side  of  the  olecranon  process.  A  thick 
muscle  is  formed,  which  at  the  lower  part  of  the  arm 
divides  into  four  flat  tendons,  which  go  beneath  the  annular 
ligament,  enter  the  ligamentous  sheaths  on  the  fingers, 
pass  through  the  slits  in  the  perforatus,  and  are  inserted 
into  the  last  phalanx  of  each  finger.  Function, — To  bend 
the  last  phalanges,  and  with  the  sublimis  the  band. 
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The  flemr  lonyas  poUuna  (Fig.  228)  arises,  flesby,  be- 
neath the  flexor  eablimia  from  the  front  part  of  the  ra* 
dina,  below  its  tubercle,  for  about  two-tbirds  of  ita  extent, 
and  from  the  radial  portion  of  the  inter-         Fio.  ass. 
osseous  ligament.     It  also  baa  a  ten- 
dinous origin  from  the  inner  condyle. 
Its  tendon  passes  beneath  the  annular 
ligament,  and  between  the  two  heads  of 
the  short  flexor  and  sesamoid  bones,  to  be 
inserted  into  the  second  phalanx  of  the 
thumb.    A  bursa  is  seen  in  connection 
with  the  tendon  of  this  muscle. 

Function. — To  bend  the  last  phalanx 
of  the  thumb. 

The  pronator  quadratus  (Fig.  228) 
ariaea  from  the  anterior  front  surface  of 
the  lower  extremity  of  the  ulna,  broad, 
tendinous  and  fleshy,  passes  transversely, 
and  is  inaerted  into  the  lower  front  eur- 
face  of  the  radius.  It  is  a  small,  square 
muecle,  concealed  by  the  flexor  longus 
pollicis  and  flexor  profundus. 

Function. — To   pronate  the  band    by  < 
rolling  the  radina  inward. 

The  mwtdes  on  the  posterior  part  of 
the  forearm  include  the  supinators  and  extensors,  and  com- 
prise ten  muBcIes,  viz  :  the  supinator  radii  longus,  exten- 
sor carpi  radialis  longior,  extensor  carpi  radialis  brevior, 
extensor  carpi  nlnaris,  extensor  digitomm  communis,  supi- 
nator radii  breris,  extensor  oasis  metacarpi  pollicis  manus, 
extensor  minor  pollicis,  extensor  major  pollicis,  indicator. 

Supinator  radii  tongue. — Dissection. — Make  an  incision 
along  the  middle  of  the  back  part  of  the  arm  and  forearm. 
Make  a  second  incision  transversely  about  the  middle  of 

Fio.  2i9  represents  the  deep  muscles  on  the  front  of  the  Forearm,  a  Int«ra*l 
lateral  ligament,  t  CapsulHr  ]i;aiDent.  eCoronar;  ligament.  dPlexor  pr^ 
fundus  psrrorans.  t  Flexor  longus  pollieit.  / Pronator  quadratui.  gAiimtor 
pollicia  maniu,    ik  Lumbrieale*.    ilnterowei. 
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the  forearm,  turn  aside  the  integnments  and  this  mtucle 
will  be  exposed. 

It  arises  tendinous  and  flesh;  from  the  ridge  leading  to 
the  external  condyle,  commencing  a  little  below  the  infer- 
tion  of  the  deltoid,  also  from  the  inter-muscular  ligaments 
Tio.  229.  A  thick  muscle  is  formed,  which  de- 

scends along  the  outer  part  of  the  elbow, 
and  at  the  middle  of  the  fore-arm  termi- 
nates in  a  flat  tendon,  which  is  inserted 
upon  the  styloid  side  of  the  radiua 

Funclimi. — To  supinate  or  turn  the 
palm  of  the  hand  upward  by  rolling  the 
radius  outward. 

Extensor  carpi  radiaUs  longtor  (Fig- 
229)  arises  from    the  external  ridge  of 
the  03  humeri,  between  the  external  con- 
dyle and  supinator  longus,  tendinous  and 
fleshy.     A  thick,  short  belly  is  formed, 
which   about  the  middle  of  the  radius 
ends  in  a  flat  tendon,  which  passes  under 
the  posterior  annular  ligament  and  over 
the  wrist,  to  be  inserted  into  the  poste- 
rior part  of  the  root  of  the  metacarpBl 
bone  of  the  fore-finger,     A  bursa  is  aeen 
'  surrounding  the  tendon  of  this  muscle 
under  the  annular  ligament,  and  another 
at  its  insertion. 
Fundion. — ^To  extend  the  wrist  and  hand. 
Extensor  carpi  radialis  brevior  (Fig.   229)  arises  from 
the  external  condyle  and  external  lateral  ligament,  tendi- 
nous and  fleshy.     A  thick  fleshy  belly  is  formed,  situated 

F:a.  339  repretenU  Ibe  muscle*  on  the  back  of  the  fore«rm.  alattriat 
portion  of  the  bicepi.  b  Inferior  portion  of  the  brachiatis  «nticu$.  ( Inrrrii>r 
portion  of  the  Iricepi.  il  SupiiiUor  radii  longiis.  t  Extensor  carpi  ndiatia 
longior.  /Eitenior  carpi  radialis  brevior.  jfTendinoui  inurtions  of  IhtM 
two  latter  muicles.  h  Eilenaor  communis  digitorum.  i  Auricularit,  ■  portiM 
of  Gitensar  communis.  jlCxlemor  carpi  ulnaris.  ^Anconeus.  IFleiorcarri 
ulnaris.  nt  Extensor  minor  pollicls.  n  Extensor  major  pollicis-  ■  PoiUria 
uinultr  11(1  men  L 
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beneath  the  last  muscle,  which  about  the  middle  of  the 
forearm  ends  in  a  flat  tendon,  which  passes  under  the  pos- 
terior annular  ligament,  in  the  same  groove  with  the  last 
muscle,  and  is  inserted  into  the  root  of  the  metacarpal  bone 
of  the  second  or  middle  finger,  on  its  back  part. 

Function, — To  extend  the  wrist  and  hand. 

The  extensor  digitorum  communis  (Fig.  229)  arises 
from  the  external  condyle,  intermuscular  ligament,  and 
fascia,  tendinous  and  fleshy.  It  descends  to  about  the 
middle  of  the  forearm,  where  it  ends  in  four  tendons  which 
pass  in  a  common  groove  of  the  radius  under  the  posterior 
annular  ligament,  and  on  the  back  of  the  hand  diverge  to 
the  roots  of  the  fingers,  where  they  are  connected  by  cross 
slips,  from  whence  they  expand  over  the  whole  posterior 
part  of  all  the-  phalanges  of  the  fingers.  The  portion  of 
this  muscle  going  to  the  little  finger  receives  .the  name  of 
auricularis,  A  bursa  is  connected*  with  the  tendons  of  this 
muscle  under  the  posterior  annular  ligament,  and  can  be 
traced  along  these  tendons  to  the  base  of  the  first  phalanges. 

Function. — To  extend  all  the  fingers. 

The  extensor  carpi  ulnaris  (Fig.  229)  arises  tendinous 
from  the  external  condyle,  and  fleshy  from  the  intermus- 
cular ligament  and  fascia;  also  fleshy  from  the  back  part 
of  the  ulna.  It  then  descends,  crossing  obliquely  the  upper 
part  of  the  radius  and  ulna,  to  end  in  a  strong  tendon, 
which  passes  through  a  groove  on  the  back  of  the  ulna,  to 
be  inserted  into  the  base  of  the  metacarpal  bone  of  the  little 
finger.  A  bursa  is  seen  where  the  tendon  passes  through 
the  groove  of  the  ulna. 

Function, — To  extend  the  wrist  and  hand. 

The  supinator  radii  brevis  (Fig.  230)  arises  tendinous 
and  fleshy  from  the  external  condyle,  external  lateral  and 
coronary  ligaments,  and  from  a  ridge  on  the  outer  and 
upper  part  of  the  ulna.  On  removing  the  superficial  mus- 
cles attached  to  the  external  condyle,  it  is  seen  surrounding 
the  outer  and  upper  part  of  the  radius,  and  inserted  into 
the  tubercle  of  the  radius,  and  into  the  oblique  ridge  lead- 
ing to  the  insertion  of  the  pronator  teres. 

Function. — To  roll  the  radius  outward. 
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Extensor  osaU  metacarpi  poUtcis  manus,  (Fig.  230.)— 
This  muscle,  called  also  extensor  primi  pollicis,  arises  fleghy 
from  the  posterior  part  of  the  ulna,  just  below  the  anconeUB 
from  the  interosseous  ligament,  and  from  the  posterior  part 


Fifl.  330. 


of  the  radius,  below  the  supinator  brerig. 
It  ends  in  a  round  tendon  which  goes 
over  the  radial  extensors,  and  through  a 
groove  on  the  styloid  side  of  the  radius, 
to  be  inserted  into  the  os-trapesdam  and 
into  the  base  of  the  metacarpal  bone  of 
the  thumb.  A  bursa  is  seen  where  the 
tendon  passes  through  the  groove  of  the 
radius.  Function. — To  extend  the  meta- 
carpal bone  of  the  thumb. 

The  extcTisor  minor,  or  secundi  poSuM, 
(Tig.  230,)  arises,  tendinons  and  Seshj, 
from  the  posterior  part  of  the  nlna,  below 
its  middle,  and  from  the  interosseous 
ligament  and  radius.  It  descends  and 
passes  through  the  same  groove  of  the 
radius  with  the  last  muscle,  and  is  in- 
serted into  the  posterior  part  of  the  first 
phalanx  of  the  thumb.  Fancfioa. — To 
extend  the  first  phalanx  of  the  thamb. 

The  extensor  major,  or  teriH  poSidi, 
(Fig.  230,)  arisea,  above  the  middle  of 
the  ulna  on  its  posterior  part,  from  the  interosseous  liga- 
ment, and  from  the  back  of  the  radius.  It  ends  in  a  tendon 
which  passes  through  a  separate  groove  of  the  radius,  and 
goes  to  be  inserted  into  the  last  phalanx  of  the  thumb.  A 
synovial  membrane  supplies  its  tendon  at  the  wrist 
Fufiction. — To  extend  the  last  phalanx  of  the  thumb. 
The  indicator  (Fig.  230)  arises  tendinons  and  fleshy  from 

Fia.  330  rapreieiiti  the  Deep  Hiuclu  on  the  back  of  the  Fomnn.  ■  Inferior 
portioD  of  the  humerui.  frOleeranon  proeeis.  eBodj  of  Iheulaa.  iAneo- 
neui.  < Supinalorradii brevis.  / Extensor ossis  meUcarpi pollicis.  gGitoi- 
sor  minor  pollici*.  hElxtensor  migor  pollirU.  i  Indicator.  jFirat  doful 
iDterouei. 
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the  middle  of  the  back  part  of  the  ulna.  It  is  a  small 
muscle,  coDcealed  by  the  extensor  ulnaris  and  communis. 
It  ends  in  a  tendon  which  passes  along  the  same  groove 
with  the  extensor  communis,  beneath  the  annular  ligament, 
and  is  inserted  with  the  tendon  of  that  muscle  into  the 
back  part  of  the  second  and  third  phalanges  of  the  fore 
finger.    Fumdion. — To  extend  the  fore  finger.* 


MUSCLES  OF  THB  HAND. 

Distectwn. — Make  an  incision  from  the  wrist  along  the 
middle  of  the  palm  to  the  base  of  the  fingers ;  make  a  second 
incision  crossing  the  first  transTcrselj  about  its  centre,  now 
reflect  the  integuments  to  either  side,  which  will  lead  to  the 

■  During  the  dliseclions  in  the  winter  of  1849-50,  in  the  Baltimore  Col- 
lege of  Dental  Surgery,  a  muscle  ttu  Men  in  connecIioD  with  the  indicator 
which  leemi  to  be  entirelj  new,  or  at  least  not  preaent  in  Ibe  diueotions  of 
■nalomical  writers,  as  we  cannot  find  that  Ibej  make  anj  mention  of  iL  We 
hare  thought  the  name  of  Eztaaor  Jccisioriuf  /ntttcu  not  inapphpriate.  We 
will  quote  the  explanation  given  of  (his  muscle,  from  the  April  namber,  1850, 
oT  the  Medical  Eiamioer.  "  It  bad  iu  origin  on  the  right  hand  bj  a  delicatet 
tendinous  membrane,  from  the  radio-carpal  articulation,  behind  the  poilerior 
annular  ligament,  and  in  the  same  groo»e  with,  and  potterior  to  the  tendons  of 
the  extensor  communis  and  indicalor,  forming 
a  fleihj  bulb  oearij  the  liie  of  the  planlaris 
of  the  leg.  11  soon,  howeier,  dirided  intotwi 
bellies — (he  one  short  and  attached  or  murttd  | 
by  a  delicate  tendon,  into  the  (endon  of  the  in- 
dicator, near  the  base  of  the  metacarpal  bone 
of  the  fore  finger— the  other  larger,  and  con- 
nected also  to  the  indicator,  but  near  the 
articulation  of  the  metacarpal  bone  with  the 
first  phalanx  of  the  fore  finger,  and  also  bj  a 
narrow  tendon,  as  seen  in  the  drawing.  Un  , 
the  left  hand  the  muscle  had  but  one  bellj,  I 
which  ended  in  a  tendon  having  a  similar 
tachment  and  resemblance  to  the  lai^r  belly  ' 
upon  the  right.    Its  funttion  seems  evidentlj 


Fio.  S31. 


.icator  in  the  e 


nof  tl 


fore  finger.    Fig.  3:11  exhibits  the  muscle  as 
seen  from  the  dissection. 

"aaPosterior  annular  ligament  laid  open,  b  Origin  of  the  new  muscle.  el(* 
smaller  belly,  d  Its  greater  belly.  ATendinout  inscrtioD  of  smaller  belly. 
g-Tendinoua  insertion  of  larger  belly,  elndicator.  /I^lensor  communil 
turned  to  one  tide  to  expose  the  origin  of  the  oew  muscle,  t  Extensor  longua 
pollicis.'' 

46 
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exposure  of  most  of  the  mnBcles  of  the  hand.  For  the  fin- 
gers, extend  the  iocision  alongthe  middle  line  of  each. 

The  muscles  of  the  hand  are  arranged  into  those  of  the 
thumb,  the  little  finger,  and  its  palmar  and  dorsal  mnacles. 

UUSCLIfi  OP  THE   THUHB. 

The  ahducioT  poUicts  (Fig.  227)  arises  from  the  anterior 
annular   ligament,  trapezium,  and  scaphoides,  thin  and 
broad,  and  is  inserted  into  the 
radial  side  of  the  base  of  the 
first  phalanx  of  the  thumb. 

Function. — To  draw  the 
thumb  from  the  fingers. 

The  opponens  poUicii 
(flexor  ossis  metacarpi  polH- 
cis,  Fig.  232)  arises  from  the 
anoular  ligameat  and  trape- 
zium, tendinous  and  fieshy,  is 
beneath  the  last,  and  is  in- 
serted into  the  radial  margin 
of  the  metacarpal  bone  of  the 
thumb  its  whole  length. 

Function.— To  draw  the 
thumb  to  the  fingers. 
The  fiexor  brevis  poUida  (Fig.  232)  arises  by  two  heada, 
the  first  fleshy  from  the  anterior  annular  ligament,  trape- 
zium and  scaphoides,  and  is  tTiserted  iuto  the  outer  sesa- 
moid bone  and  base  of  the  first  phalanx  of  the  thumb. 
The  second  head,  which  is  internal  and  posterior,  arises 
from  the  os  magnum  and  base  of  the  metacarpal  hone 
of  the  middle  finger,  and  is  inserted  into  the  inner  sesa- 
moid bone  and  base  of  the  first  phalanx  of  the  thumb. 

Fio.  333  repreienU  the  musclcR  of  the  Hand,  a  Annular  ligtoicnl.  it 
Upper  and  lower  Bttachments  of  the  abductor  pollicii.  e  Opponens  pollicii- 
d  t  FJexorbrevii  poUicia,  ila  two  belliea.  /Adductor  pollicia.  gg  LumbricslM. 
h  Point  where  the  flexor  pnirunduB  tendon  passes  through  the  flexor  perforilui- 
i  Flexor  longus  pollicu.  j  Abductor  mininiL  digili,  k  Flexor  bretia  miniioi 
diglti.    I  Ob  pisiforme.    m  Firat  dorsal  interoueous. 
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Between  the  two  heads  the  tendon  of  the  flexor  longus 
poUicis  passes. 

Function. — To  bend  the  first  phalanx  of  the  thumb. 

Thp  adductor  pollicis  (Fig.  232)  arises  fleshy  from  the 
whole  extent  of  the  ulnar  surface  of  the  metacarpal  bone 
of  the  middle  finger.  It  is  a  broad,  triangular  muscle, 
situated  beneath  the  lumbricales  and  tendons  of  the  flexors 
sublimis  and  profundus ;  its  fibres  converge  and  are  in- 
serted tendinous  into  the  inner  base  of  the  first  phalanx  of 
the  thumb.    Function, — ^To  draw  the  thumb  to  the  fingers. 

The  abductor  indicia  arises,  flesliy  and  tendinous,  from 
the  ulnar  portion  of  the  metacarpal  bone  of  the  thumb, 
its  whole  extent,  and  the  trapezium,  and  is  inserted  along 
the  metacarpal  bone  and  radial  side  of  the  first  phalanx 
of  the  fore  finger.  Function, — To  draw  the  fore  finger  from 
the  rest,  or  adduct  the  thumb. 

MUSCLES  OP  THE  LITrLB  FINGER. 

The  abductor  minimi  digiti  (Fig.  232)  arises  fleshy  from 
the  annular  ligament  and  pisiform  bone,  and  is  inserted, 
after  running  along  the  margin  of  the  metacarpal  bone 
into  the  ulnar  side  of  the  first  phalanx  of  the  little  finger. 

Function. — To  draw  the  little  finger  from  the  others. 

The  adductor  minimi  digiti  arises  fleshy  from  the  annu- 
lar ligament  and  os  unciforme,  and  is  inserted  tendinous 
and  fleshy  into  the  front  of  the  metacarpal  bone  of  the 
fore  finger  its  whole  extent.  Function. — To  flex  and  draw 
the  little  finger  to  the  others. 

The  flexor  brevis  minimi  digiti  (Fig.  232)  arises  fieshy 
from  the  annular  ligament  and  unciform  bone.  It  is  beneath 
the  abductor,  and  is  inserted  tendinous  into  the  base  of  the 
first  phalanx  of  the  little  finger. 

Function, — To  bend  the  little  finger. 

PALMAR  MUSCLES. 

Tlie  palmaria  brevis  arises  from  the  anterior  annular 
ligament  and  palmar  aponeurosis.   It  is  immediately  below 
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the  skin,  covering  the  muscle  of  the  little  finger.  Its  fibres 
are  separated  and  are  inserted  into  the  cellular  tissue  and 
integument. 

Function. — To  contract  the  skin  of  the  palm  and  deepen 
the  hollow  of  the  hand. 

The  lumbriccdes  (Fig.  232)  are  four  in  number,  and  situ- 
ated below  the  anterior  annular  ligament.  Thej  each  form 
a  small  fleshy  belly  which  arises  from  the  radial  side  of 
the  tendons  of  the  flexor  profundus,  and  is  inserted  by  a 
flat  tendon  into  the  posterior  part  of  the  first  phalanx  of 
each  finger  along  with  the  tendinous  expansion  of  the 
extensor  communis. 

Function. — To  bend  the  first  phalanges. 

INTEROSSEOUS  HUSCLES,  (Figs.  232,  228.) 

Anterior  interossei. — These  are  three  in  number,  and 
occupy  the  palmar  portion  of  the  hand.  They  arise  fleshy 
and  tendinous  from  the  base  and  sides  of  the  metacarpal 
bone,  and  are  inserted  into  the  base  and  posterior  part  of 
the  first  phalanx  of  the  finger  along  with  the  tendinous 
expansion  of  the  common  extensor.  The  first  palmar  inter- 
osseous belongs  to  the  fore-finger,  the  second  to  the  ring- 
finger,  and  the  third  to  the  little  finger. 

Function. — Adductors  of  the  fingers. 

Posterior  interossei. — ^Are  situated  on  the  back  of  the 
hand,  and  fill  the  interosseous  spaces.  They  are  four  in 
number,  and  arise  fleshy,  by  two  heads  from  the  base  and 
sides  of  the  metacarpal  bones,  and  are  inserted  into  the  base 
of  the  first  phalanges  along  with  the  tendinous  expansion 
of  the  common  extensor. 

Fandion. — Abductors  of  the  fingers. 

SECTION    II. 
FASCIA   OF   THE   SUPERIOR  EXTREMITT. 

The  superior  extremity  is  surrounded  by  an  aponenrotic 
membrane  from  the  shoulder  to  the  hand,  investing  all  its 
muscles  externally,  as  well  as  sending  processes  between 
them,  and  separating  each  from  the  other. 
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* 

The  shotdder  has  three  divisions  of  this  general  apo- 
neurotic fascia  ;  one  covering  the  supra-spinatus  muscle 
and  attached  to  the  margins  of  the  supra-spinal  fossa,  called 
the  suprorspinous  fascia;  a  second,  covering  the  infra-spi- 
natus  and  attached  to  the  margins  of  the  infra  spinal-fossa^ 
called  the  infrorspinotis  fascia.  Both  of  these  fasciaB  are 
strong  and  thick,  and  continued  into  the  third  division — the 
deltoid  fascia.  This  latter  covers  the  deltoid  and  pectoral 
muscles,  is  thin,  and  attached  above  to  the  spine  of  the 
scapula,  acromion  process,  and  external  ends  of  the  clavicle^ 
while  below  it  is  traced  into  the  next  fascia  belonging  to 
the  arm,  and  called — 

Fascia  Brachialis. — This  fascia  surrounds  all  the  muscles 
of  the  arm  to  the  elbow,  sends  off  processes  forming  sheaths 
for  the  same,  and  above  the  condyles  of  the  humerus,  these 
processes  separate  the  muscles  on  the  front  of  the  arm  from 
those  behind.  They  are  attached  to  the  ridge  leading  to 
the  condyles,  and  are  called  intemai  and  extetnal  irUermuS' 
cviar  ligaments.  At  the  end  of  the  elbow  the  fascia  bra* 
chialis  is  increased  in  strength  by  having  a  broad  band, 
the  bicipital  aponeurosis,  running  into  it.  This  band  comes 
from  the  inner  side  of  the  tendon  of  the  biceps,  which  with 
the  fascia  brachialis,  is  lost  in  the  next  fascia,  called 
the  cubital  fascia.  This  is  the  fascia  of  the  forearm,  ex- 
tending from  the  elbow  to  the  wrists.  It  is  thicker  behind 
than  before ;  surrounds  and  forms  partitions  for  the  several 
muscles,  constituting  at  its  upper  portion  intermuscular 
ligaments,  and  likewise  separating  the  superficial  from  the 
deep  layer  of  muscles,  as  well  as  affording  attachment  for 
many  muscular  fibres.  At  the  wrist  the  cubital  fascia  forms 
two  strong  bands,  the  one  in  front,  the  other  behind,  called 
the  anterior  and  posterior  annular  ligaments. 

The  anterior  is  a  broad  ligamentous  band,  extending 
across  the  wrist  from  the  scaphoides  and  trapezium  on  the 
one  side,  to  the  unciform,  cuneiform  and  pisiform  bones  on 
the  other.  This  band  confines  and  directs  the  flexor  ten- 
dons of  the  fingers  which  pass  beneath  it. 

The  posterior  anrndar  ligament  stretches  from  the  styloid 
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margin  of  the  radius  on  the  one  side,  transversely  to  the 
styloid  marjn^in  of  the  nlna  and  pisiforme  bone  on  the  oppo- 
site side.  This  ligament  presents  six  trochleaa  for  the  ex- 
tensor tendons — one  on  the  styloid  side  of  the  radius  for 
the  extensor  ossis  metacarpi  and  extensor  minor  poUicis, 
a  second  for  the  extensor  carpi  radialis  longior  and  brevier, 
a  third  for  the  extensor  major  poUicis,  a  fourth  for  tbe 
extensor  communis  and  indicator,  a  fifth  for  a  branch  of 
the  extensor  communis,  and  a  sixth  for  the  extensor  carpi 
ulnaris. 

The  aponeurosis  pcUmaris  belongs  to  the  hand,  and  covers 
its  middle  palmar  portion.  It  is  triangular  in  shape,  and 
extends  from  the  lower  margin  of  the  anterior  annular 
ligament  and  tendon  of  the  palmaris  longus  to  the  lower 
extremities  of  the  metacarpal  bones,  where  it  divides  into 
four  portions,  each  of  which  bifurcates  to  be  attached  to  its 
corresponding  metacarpal  bone,  and  gives  passage  to  the 
vessels  and  nerves  that  go  to  the  fingers.  At  this  point 
the  palmar  fascia  is  strengthened  by  strong  transverse 
fasciculi,  forming  arches,  beneath  which  pass  the  tendons  of 
the  flexor  muscles. 

Vaginal  ligaments  of  the  fingers, — These  are  situated 
along  the  ulnar  and  radial  margins  of  the  phalanges,  and 
are  connected  by  transverse  fibres  so  as  to  form  a  long  tube 
or  sheath,  lined  by  synovial  membrane,  in  which  are  con- 
tained the  flexor  tendons.  These  vaginal  ligaments  are  of 
a  fibro-cartilaginous  character,  and  of  great  strength,  and 
within  them  are  observed  little  tendinous  fraena  passing 
from  the  first  and  second  phalanges,  and  connecting  with 
the  tendons  of  the  flexor  profundus  or  sublimis. 

SECTION  III. 
BLOOD  VBS3BIS  OF  THE  SUPERIOR  EXTREMITT. 

The  subdamany  axillary ^  and  brachial  arteries^  with  their 
branches,  are  the  sources  of  arterial  supply  of  blood  to  the 
shoulder,  arm,  forearm,  and  hand,  comprising  the  upper 
extremity.    Those  coming  from  the  subclavian  have  been 
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described  under  tiie  Lead  of  blood-veBsele  of  tlie  neck.  (See 
FigB.  120, 153.) 

ARTEEIE8  OF  THE  8H0DLDER. 

Axillary  artery,  (axtUa,  the  arm-pit.)  —  The  axillary 
artery  is  the  contiaaed  trunk  of  the  suhclaviaD,  and 
receives  this  name  at  the 
lower  border  of  the  first 
rib,  behind  the  subclavian 
muscle  and  clavicle ;  from 
this  point  it  descends  ob- 
liquely outward  through 
the  axillary  space,  where 
it  is  surrounded  byaquan- 
tity  of  loose  cellular  and 
adipose  tissue,  containing 
many  lymphatic  glands, 
and  terminates  at  the 
lower- edge  of  the  tendi- 
nous insettrona  of  the  la- 
tisaimuB  dorsi  and  teres 
major  muBclos  in  the  bra- 
chial artery. 

In  its  course  it  is  seen  to  pass  behind  the  pectoralis  major 
and  minor,  resting  upon  the  first  intercostal  and  serratus 
magnus,  and  having  the  coraco-hrachialis  on  its  outer  or 
humeral  side.  The  axillary  vein  ascends  in  front  and  to 
the  inside.  Above  the  little  pectoral  muscle,  the  brachial 
plexus  of  nerves  is  to  the  outside  of  this  artery,  behind  the 
muscle,  and  surrounds  it  in  such  manner  that  it  is  embraced 
by  the  outer  and  inner  roots  of  the  median  nerve,  and  a 
little  lower  down  it  has  the  median  nerve  in  front,  the 
radial  behind,  the  ulnar  and  internal  cutaneous  on  the 

FiQ.  933  reprennti  the  axillary  arterj  and  acnei.  aDelloid.  lCltTicl«. 
e  S  jbcladui.  i  Peetoraln  minor,  t  Seeood  rib.  /Axillary  vein,  g  Axillary 
artery,  h  Space  between  bTachial  artery  and  bricbial  pleiui  of  nerrel. 
{Superior  Iboracie  »rl«ry.  jTboracia  media.  fcThoracica  acromialii,  iti 
deacetiding  branch.  I  Jti  acromial  braocb.  nThoracica  inferior  artery  and 
nerre.  «  Thorciea  alarii.  o  Internal  culaneout  and  ulnar  perTci.  p  Median 
nerre.     q  External  cntaaeoin  neiTM.    r  Coraco  bracbialif .    t  Bleep*. 
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inside^  and   the   external  or  musculo-cataneouiS  on  the 
outside. 

BRANCHES  OP  THE  AXILLARY  ARTERY,  (Fig.   233.) 

The  thoracicaracromicdisy  or  acromial  thoracic  artery, 
ascends  ahove  the  pectoralis  minor,  and  sends  branches, 
called  thoracic,  to  the  pectoral  and  serratus  magnus  muscles, 
branches  to  the  acromion,  and  a  descending  branch  be- 
tween the  deltoid  and  great  pectoral.  It  anastomoses  with 
the  supra  scapular. 

The  superior  or  short  thoracic  often  has  a  common  origin 
with  the  thoracica-acromialis.  It  passes  along  the  upper 
border  of  the  little  pectoral  muscle,  and  supplies  the  pec- 
toral muscles  and  mammary  gland,  anastomosing  with  the 
intercostal  and  mammary  arteries. 

The  inferior  or  long  thora^dc,  called  also  the  external 
mammary,  differs  from  the  two  last  by  arising  below  the 
lesser  pectoral  muscle.  Sometimes  it  is  a  branch  of  th« 
subscapular  or  acromial  artery,  or  has  a  common  trunk 
with  them.  It  goes  along  the  inferior  edge  of  the  great 
pectoral  muscle,  supplying  it,  the  mammary  gland,  the 
great  serratus  muscle  and  the  integuments,  and  anasto- 
mosing with  the  superior  thoracic,  the  intercostal  and  the 
mammary  arteries. 

The  thoradcor^Lxillaris,  frequently  a  branch  of  the  tho- 
racic, is  distributed  to  the  glands  of  the  axilla. 

The  stibscapular  artery,  (scapularis  inferior^)  the  largest 
branch  of  the  axillary,  descends  along  the  lower  edge  of 
the  subscapularis  muscle  to  the  inferior  angle  of  the  scapula- 
In  its  course  it  sends  branches  to  the  axilla,  and  about  an 
inch  from  its  origin  it  gives  off  the  dorsalis  scaptdce,  sap- 
plies  the  subscapularis,  serratus  magnus,  and  latissimus 
dorsi  muscles,  tl^en  winds  around  the  inferior  costa  of  the 
scapula  to  its  dorsum,  anastomosing  with  the  superior 
scapular,  and  terminating  upon  the  infra-spinatus  muscle, 
where  it  is  called  dorsalis  inferior  scapulas. 

The  anterior  circumflex  artery  arises  above  the  tendon  of 
the  teres  major  from  the  axillary.    Sometimes  it  is  a  branch 
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of  the  posterior  circumflex^  and  passes  outward  in  front  of 
the  humerus,  beneath  the  biceps,  coraco-brachialis  and 
deltoid,  supplying  these  muscles,  and  sending  a  branch 
along  the  bicipital  groove  to  the  shoulder  joint. 

The  posterior  circum/lex  artery  arises  below  the  last,  and 
is  a  larger  branch.  It  goes  round  the  neck  of  the  humerus, 
between  the  latter  and  the  long  head  of  the  triceps,  to 
supply  the  shoulder  joint  and  deltoid  muscle.  Sometimes 
it  is  a  branch  of  the  superior  profunda. 

ARTERIES  OF  THE  ARM. 
BRACHIAL  ARTERY,   (Fig.   234.) 

The  brachial  artery  is  the  continued  trunk  of  the  axillary, 
and  extends  from  the  lower  margin  of  the  tendinous  inser- 
tions of  the  latissimus  dorsi  and  teres  major  muscles,  to  a 
little  below  the  bend  of  the  elbow  joint,  where  it  divides 
into  the  radial  and  ulnar  arteries. 

Its  course  is  along  the  inner  edge  of  the  coraco-brachialis 
and  biceps  muscles,  resting  upon  the  coraco-brachialis  and 
brachialis  anticus.  It  has  the  basilic  vein  in  front,  and 
the  vensB  comites  on  either  side.  The  median  nerve  is  also 
in  front,  though  at  the  upper  part  it  lies  to  the  outside  of 
the  artery,  and  below  to  the  inner  side.  It  is  covered  by 
the  fascia  of  the  arm,  and  at  the  bend  of  the  elbow  by  the 
bicipital  aponeurosis  and  median  basilic  vein. 

BRANCHES  OF  THE  BRACHIAL  ARTERT. 

The  prof unda  superior  or  spiralis  comes  from  the  brachial 
just  below  the  teres-major,  winds  round  the  back  part  of 
the  humerus  along  with  the  musculo-spiral  nerve,  between 
the  second  and  third  heads  of  the  triceps,  to  the  external 
condyle,  where  it  anastomoses  with  the  radial  recurrent, 
and  sends  a  descending  branch  along  the  triceps  to  the 
olecranon. 

The  nutritious  artery  comes  from  the  brachial  about  the 
middle  of  the  arm,  and  enters  the  medullary  foramen  of 
the  humerus  to  supply  its  lining  membrane. 


The  projitnda  inferior  or  minor  arises  opposite  tlie  tendon 
Fia.  334.  of   the   coraco -brachialis 

below  the  superior  pro- 
funda, and  passes  inward 
and  downward  to  the  in- 
ner condyle  along  with 
the  ulnar  nerve,  and  an- 
astomoses with  the  ulnar 
recurrent.  It  is  some- 
times a  branch  of  the  su- 
perior profunda. 

The  aiMStomotica  magna 
comes  off  from  the  bra- 
chial about  two  inches 
above  the  joint,  rests  upon 
the  brachialisanticus,and 
passing  inward  above  the 
inner  condyle,  supplies 
the  adjacent  muscles,  and 
anafitomoses  with  the  ul- 
nar recurrent  and  inferior 
profunda. 

Mnatndar  branches  are 
sent  o£F  in  the  course  of 
the  artery  to  the  various 
muscles. 

Varieties    in    the   bra- 

Fio.  334  represeoti  the  Brachial  Artery  and  Nerrci.  1  Subscspularii  mni- 
cle.  S  Teres  major.  3  Donalis  icaputse  branch  of  the  subscapular  artery. 
4  ClaTicle.  5  Caracoid  pracesi.  6  Deltoid.  7  InierlioQ,of  pectoralil  mtjor. 
8  Coraco  braehialia.  9  Bicepi.  11  Long  head  of  triceps.  IS  lla  short  head. 
13  Axillarj  arlerj.  14  Brachial  artery.  IS  Bicipital  apODeurMi>.  16  Long 
thoracic  arterj.  IT  Inferior  profunda.  18  Anastomotica  magna.  19  Aote- 
riot  and  posterior  ulnar  Teins.  30  Median  rein.  33  Median  cephalic.  S3 
Radial  rein.    24  Median  basilje.    S6  Basilic  rein.     37  Subscapular  artery. 

38  External  or  muiculO'Cutaneou^  nerre.  S9  Thoracic*  acroniialis  artery. 
30  Brachial  plexus.  31  Ceptislic  «ein.  32  Median  nerre.  33  Ulnar  nerre. 
34  Musculo-spiral  or  radial  nerre.  35  Circumflex  ncne.  36  Internal  cul«- 
Deous  nerve.     37  Intercosto  humeral  nerTe.    38  Superior  profunda   arteiy. 

39  Anterior  broach  of  ioletnal  cutaneoiu  nerTc.    40  Branches  of  external  co- 
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chial  artery  are  chiefly  noticed  in  the  high  division  of  its 
radial  and  ulnar  branches,  which  may  occur  at  any  point 
between  the  elbow  and  the  axilla. 

ARTERIES    OF   THE   FOREARM. 
RADIAL  ARTERY,    (Fig.  235.) 

The  radial  artery  seems  to  be  the  continued  trunk  of  the 
brachial,  and  extends  from  the  bend  of  the  elbow  to  the 
wrist.  At  its  upper  part,  it  is  between  the  supinator  radii 
longus  and  pronator  radii  teres.  It  descends  along  the  ra- 
dial side  of  the  forearm,  covered  only  by  the  skin  and 
fascia,  crosses  over  the  tendon  of  the  biceps  and  pronator 
teres ;  and  at  its  lower  part  lies  between  the  supinator 
longus  and  flexor  carpi  radialis.  Here  it  passes  outward 
on  the  back  of  the  wrist  behind  the  extensor  tendons  of 
the  thumb,  and  dips  down  into  the  palm  of  the  hand,  be- 
tween the  roots  of  the  metacarpal  bones  of  the  thumb  and 
fore  finger,  where  it  terminates  in  the  aj'cus  profundus,  or 
deep  palmar  arch.  The  radial  artery  in  its  course  is  ac- 
companied by  venae  comites,  and  by  the  radial  nerve  as  far 
as  the  middle  of  the  forearm. 

BRANCHES  OF  THE  RADIAL  ARTERY. 

The  recuivens  radialis  arises  opposite  the  neck  of  the 
radius,  passes  upward  and  outward  to  the  external  condyle, 
and  anastomoses  with  the  profunda  superior. 

Muscular  branches  are  sent  off"  in  its  course  to  the  various 
muscles,  supinators,  and  flexors. 

The  superficialis  voice  comes  off  as  the  artery  is  curving 
upon  the  wrist,  and  supplies  the  ball  of  the  thumb. 

The  dorsalis  caipi  arises  next  in  order  and  supplies  the 
interosseous  muscles  of  the  back  of  the  hand. 

The  radialis  indicis  comes  off  at  the  root  of  the  metacar- 
pal bone  of  the  thumb,  and  goes  along  the  radial  side  of 
the  fore  finger  to  its  extremity. 

The  magna  pollids  arises  at  the  same  point  with  the  last, 
and  at  the  head  of  the  metacarpal  bone  of  the  thumb 
divides  into  two  branches,  which  supply  each  side  of  the 
thumb  to  its  extremity. 
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THB  ULNAR  ARTBBT,   (Fig.  235.) 
The  ulnar  artery  is  larger  than  the  radial,  and  forma 
Fio.  S35.  ^^^  remaining  terminal  branch  of  the 

brachial ;  it  extends  from  the  bend 
a  of  the  elbow  to  the  wriat,  where  it 
terminates  in  the  arcm  atdHimis,  or 
superficial  palmar  arch.  At  its  up- 
per end  it  crosses  the  arm  obliquely, 
covered  by  the  pronator  teres,  flexor 
sublimis,  flexor  radialis,  and  palma- 
ris  longus,  to  the  middle  of  the  fore- 
arm, where  it  is  traced  along  the 
radial  margin  of  the  flexor  carpi  ulna- 
riB  to  the  wrist  Here  it  passes  over 
the  anterior  annular  ligament  into 
the  palm.  It  is  attended  by  vena) 
comites,  and  the  ulnar  nerve. 

BRANCHES  OF  THE  ULNAR  ARTERT. 
The  recurrens  vlnarts  anterior  comes 
from  the  nlnsr  artery  about  the  tu- 
bercle of  the  radius,  and  ascends  in 
front  of  the  inner  condyle. 

The  recurrens  ulnaria  posterior  as- 
cends behind  the  inner  condyle,  and 
with  the  anterior,  anastomoses  with 
tlie  auastomotica  and  inferior  pro- 
funda. 

Fio.  935  rcpresenU  Iha  Radial  and  Ulnar  Arleriei.  1  B'lcep*.  3  lu  tendon. 
3  Triceps.  4  AnastoniolicB  magna  arterj.  5  Brachialis  anticui.  6  Radia] 
or  muiculo-spiral  nerye.  7  Supinator  longUB.  8  Inlemal  condyle.  9 
Flexor  carpi  uloaria.  11  Interosseoua  artcrj.  IQ  Median  nerre.  13  Flexor 
tublimiidigiloruin.  14  Annular  ligsment  divided.  15  Superlicisl  palmar  arch- 
16  Superficialia  Tola.  17  Branch  of  ulnar  nerve.  IS  Radialis  indicis  arlerj. 
19  Anterior  ulnar  cecurrent  artery.  90  Tendon  of  supinator  longui.  SI  Inferior 
profunda  arlery,  23  Ulnar  nene.  23  Brachial  artery.  24  Median  nerro, 
35  Recurrent  radial  artery.  36  Radial  nerve  97  Radial  artery.  28  PronB- 
tor  radii  teres.  29  rieior  carpi  radialis.  30  Palmarls  lonpis—there  three 
latter  muBcles  are  cut  across.  31  Ulnar  nerve.  33  Ulnar  artery.  33  Braiwl) 
of  the  radiftl  nerve. 
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The  interosseous  artery  arises  just  below  the  last,  and 
divides  after  a  short  course  into  two  branches,  an  anterior 
and  2i  posterior. 

The  antet'ior  interosseous  artery  descends  in  front  of  the 
interosseous  ligament  behind  the  deep  flexors  to  the  prona- 
tor quadratus,  where  it  penetrates  this  ligament  to  the 
back  of  the  wrist,  and  anastomoses  with  the  radial  and 
posterior  interosseous. 

The  posterior  interosseous  artery  is  the  smaller  branch, 
and  sometimes  arises  as  a  separate  trunk ;  it  soon  passes 
through  the  interosseous  ligament  to  the  back  of  the  arm, 
and  then  descends  to  supply  the  extensor  muscles.  At  its 
upper  end  it  gives  off  a  recurrent  branch  to  the  posterior 
part  of  the  elbow,  which  anastomoses  with  the  recurrens 
radialis  and  ulnaris. 

Musctdar  branches^  numerous  and  irregular,  are  given  off 
in  its  course. 

The  dorsalis  carpi  vlnaris  comes  off  at  the  lower  end  of 
the  ulna,  and  winds  beneath  the  flexor  ulnaris  tendon  to 
the  back  of  the  wrist,  where  it  anastomoses  with  the  radial 
and  interosseal,  to  supply  the  carpus^  metacarpus,  and 
phalanges. 

Varieties. — The  ulnar  artery  may  arise  from  the  axillary, 
the  interosseal  from  the  radial,  brachial,  or  axillary.  In- 
deed it  is  difficult  to  say  what  will  be  the  distribution  of 
the  arteries  of  the  forearm  until  it  is  examined. 

ARTERIES  OP  THE   HAND,  (Fig.  236.) 

The  areas  sublimis  or  superjicialis  is  the  continued  trunk 
of  the  ulnar  artery,  and  extends  from  the  lower  border  of 
the  annular  ligament  across  the  palm  of  the  hand  to  the 
thumb,  to  anastomose  with  the  radial;  after  supplying 
the  muscles  of  the  palm,  it  sends  deeply  a  larger  branch, 
called  cubitalis  manus  profunda^  to  unite  with  the  arcus 
profundus. 

It  next  sends  off  the  digital  arteries.  These  are  four  in 
number ;  the  first  goes  on  the  ulnar  side  of  the  little  finger ; 
the  others  proceed  to  the  heads  of  the  metacarpal  bones, 


OF   THE  HAND. 

■where  tliey  each  divide  and  run  aloitg  the  adjacent  sides  of 
opposing  fingers  to  their  extremities,  excepting  the  radial 
side  of  the  index  finger  which  is  supplied  from  the  radial. 
Fio.  23fiL  The  arcus  prtfiMdut 

is  one  of  the  termina- 
ting branches  of  the 
radial;  it  extends  from 
the  root  of  the  me- 
tacarpal hone  of  the 
thumb,  deep  into  the 
palm  of  the  hand,  be- 
'  hind  the  flexor  ten- 
dons, and  close  to  the 
.  metacarpal  bones, 
forming  an  arch  across 
the  hand  from  the  ra- 
dial to  the  ulnar  side, 
to  anaetomoBe  with 
the  Biiperticial  ara  In 
its  course  it  gives  off 
branches  to  the  inter- 
osseous muscles,  and 
perforating  branches 
through  the  interos- 
seous spaces  to  the  dorsal  interossei.  The  arteries  of  the 
hand  are  subject  to  great  variety. 

Fia.  336,  A  represents  the  arcus  Buperli«iBli«.  aUlnaraHer;.  hlls  rela- 
tion with  the  annular  liganienl.  ellliiar  arlerj  in  the  palm  of  the  hand. 
itfghilti  iligttal  branches,  j  Place  of  anastomosis  with  the  arcus  profuodus. 
k  Poinl  where  the  radial  arterj  termioates.  1 1  Digito  ndial  arteriet- 
DimDigilo  ulnar  arteries,  n  n  Place  where  the  radial  and  ulnar  digital 
branches  anastomosn.  t  Radial  arlcrj.  ;i  Its  place  of  turning  on  (he  back  of 
the  hand,  q  lis  last  branch,  called  radialis  indi 
profunduB.    it  Muscular  branches  of  the  radial  al 

FiQ.  S3G,  B  represents  (lie  arcus  profundus,  a  I 
enters  the  palm  of  the  hand,  h  Anastomosing  branch,  c  Branch  o 
of  Ibe  thumb,  i  Branch  to  the  fore  linger,  t  Anastomosis  of  arcus  profundus 
with  an  ulnar  digital  branch.  /  Arlcria  magna  polticis.  gkijkt  Interowcoui 
'branches- 


r  Te  no  in  at  ion  of  trcui 
wrist.    V  T  Superficialii 

nhere  the  radial  orlerj 


VSnia  OP  THB  SUPBHIOR  EXTRZMnr. 


VEDTS  OF  THE  BDPSRIOR  EXTREMITT. 

The  veins  of  the    superior    extremity  be; 
extremity   of  the   fingers,    and    are 
divided  into  the  superficial  and 

The  superficial  are  the  c^halic, 
baaUic,  and  median  veins 

Tlie  cephalic  is  formed  on  the  ba<ik 
of  the  wrist  by  the  union  of  the  dor- 
sal veins  of  the  hand  It  ascends 
along  the  radial  side  of  the  fore 
arm  to  the  elbow,  and  thence  up 
ward  along  the  outer  side  of  the 
biceps  to  the  groove  between  the 
pectoral  and  deltoid  muscles,  where 
it  dips  down  to  join  the  axillary 
vein  just  below  the  clavicle. 

The  basilic  begins  at  the  lower 
extremity  of  the  ulna  by  several 
branches,  one  of  which  from  the 
little  finger  is  called  vena  salvaleHa. 
It  ascends  along  the  ulnar  side  of 
the  forearm  to  the  inner  condyle, 
thence  to  the  inner  side  of  the  arm, 
where  it  penetrates  the  fascia,  gets 
in  front  of  the  brachial  artery,  and 
joins  the  brachial  vein.  The  basilic 
often  ascends  the  forearm  by  two 
trunks,  an  anterior  and  posterior, 
which  unite  into  one  just  below  the 
elbow-joint. 

Fia.  S3T  represeDti  Ihe  Teina  o[  the  Superior  Eilremilr.  a  Axillar;  trlei;. 
(  Axill&rjveiD.  c Brtchial  Teio.  JiIBuilicTein,aportion  uodcr  aod  m  portion 
without  the  brachial  faicia.  « Union  ot  median  basilic  n  itii  the  baiilic. 
/Posterior  basilic,  g  Anterior  basilio.  iTerminktion  of  cephalic  veia  in  the 
•xillarj.  j  Cephalic  beneath  the  fascia.  1:  Union  of  median  cephalic  with  the 
eeph ilic  Tcin.  ICephelic  Teia,  its  inferior  portion,  m  Median  cephalic. 
n  Median  rein,  a  Anastomosii  of  superficikl  and  deep  vein*,  p  Bruchet  of 
oephftlic  vein  to  the  thumb,    q  Digital  rein,    r  Palmar  veiu. 
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Died  to  the  uubBcapular,  latissimns  dorsi,  and  teres  major 
muacleB. 

The  internal  cutaneous  nerve  (Fig.  239)  arisefl  from  the 
lower  part  of, the  plexus,   in  common  with  the  inner 
head  of  the  median,  and  is  among  thfl  smallest  of  the 
Fio.  339.  nervcfl  supplying  the  arm.     It  de- 

scends in  company  with  the  basilic 
vein,  and  above  but  near  the  elbow  it 
divides  into  an  exterw^  or  anterior, 
and  internal  ov  postenor  branch.  Be- 
fore this  division,  the  nerve  sends 
filaments  through  the  fascia  to  the 
biceps,  the  inner  portion  of  the  iri- 
\i,  cepe,  and  the  integuments.  The  exUr- 
nal  branch  goes  in  front,  and  some- 
times behind,  the  median  basilic  vein. 
S  tmetimes  there  is  a  branch  of  it  both 
in  front  and  behind  the  vein  ;  it  de- 
scends over  the  bend  of  the  elbow  to 
tie  forearm,  as  low  as  the  wrist,  sup- 
plying the  integuments  in  its  course. 
The  tn/<mai  branch  goes  to  the  inner 
condyle,  and  separates  into  filaments, 
some  of  which  go  in  front,  but  the 
most  pass  on  the  back  part  of  the  forearm,  to  supply  chiefly 
the  integuments. 

The  leaser  internal  cutaneotta,  or  Tierve  of  Wrieherg,  (Fig. 
239,)  comes  also  from  the  lower  part  of  the  plexus,  and  is 
considered  an  accessory  branch  to  the  internal  cutaneoas. 
It  is  a  small,  long  branch,  passing  down  the  hack  of  the 
arm,  and  at  the  middle  of  the  latter  going  through   the 

Fia.  339  repmeats  tho  Cutan«oui  Tferrci  of  the  Elbow  Joint.  ■  Rmdial 
Teln.  i  Cephalic  reia.  c  Anterior  uloar  vein,  d  Posterior  ulnar  Teiu.  « 
Common  ulnar  tcId.  /  Baiilic  rein,  g  Where  basilic  Tein  pierces  tbe  fasela. 
h  Median  rein,  i  A  deep  Tela  Doiting  with  the  median,  j  Median  cephalic, 
k  Median  builic.  I  Faaoia.  m  Apoaeurotio  band  from  the  tendon  of  Iba 
bicepi.  H  Cutaneous  portion  of  musculo-cutaneoiu  nerve,  o  Internal  eutane- 
om  nerre-  f  Lesser  Internal  cutaneous,  or  nerre  of  Writber;.  g  Esterul 
eutiDeom  branch  of  musoulo^piral  nerrB, 
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&8cia,  to  be  distributed  to  tbe  integuments  about  the 
elbow.  It  communicates  with  filaments  of  the  internal 
cutaneous  and  musculo-spiral  nerves,  and  in  the  axilla 
with  the  first  intercosto-humeral  nerve. 

The  external  cutaneous^  (^ig*  ^39,)  called  also  musculo' 
cutaneous^  or  per/orans  Casseriij  comes  from  either  the 
upper  or  middle  division  of  the  plexus,  is  larger  than  the 
last,  and  descends  by  perforating  the  coraco-brachialis 
muscle.  It  then  passes  outward  between  the  biceps  and 
brachialis  anticus,  distributing  filaments  to  these  muscles, 
and  at  the  bend  of  the  elbow  it  becomes  superficial,  joins 
the  cephalic  vein,  and  descends  to  the  wrist,  where  it 
divides  into  branches,  some  of  which  are  anterior,  supply- 
ing the  ball  of  the  thumb,  others  posterior,  distributed  to 
the  back  of  the  hand. 

The  circumflex  or  articular  nerve  arises  from  the  lower 
part  of  the  plexus,  and  passes  along  with  the  posterior 
circumflex  artery,  around  the  neck  of  the  humerus,  between 
the  teres  minor  and  major  muscles,  to  be  distributed  on 
the  inner  surface  of  the  deltoid.  This  nerve  encircles  the 
neck  of  the  humerus  by  a  superior  and  inferior  branch. 

The  median  or  brachial  nervCy  (Fig.  235^)  so  called  from 
being  between  the  ulnar  and  radial  nerves,  arises  by  two 
roots  and  descends  the  arm  in  front  of  the  brachial  artery, 
inclining  however  above  rather  to  the  outer  side  of  the 
artery,  and  below  to  its  inner  or  ulnar  side.  It  goes  along 
the  inner  edge  of  the  biceps  muscle,  and  at  the  bend  of  the 
elbow  is  seen  on  the  ulnar  side  of  the  supinator  longus 
beneath  the  bicipital  aponeurosis.  Here  it  perforates  the 
pronator  teres,  and  descends  the  middle  of  the  forearm, 
between  the  superficial  and  deep  flexors,  to  the  anterior 
annular  ligament  of  the  wrist,  beneath  which  it  passes  to 
the  palm  of  the  hand,  there  to  terminate  in  digital  branches. 

The  median  nerve  gives  off  at  the  bend  of  the  elbow 
muscular  branches^  supplying  most  of  the  flexors  and  pro- 
nators; next,  the  interosseous  nerve j  a  considerable  branch 
which  accompanies  the  anterior  interosseal  artery,  )9up« 
plying  the  deep  flexors  in  its  course.    At  the  pronator 
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quadratus,  after  supplying  it,  it  goes  through  the  inter- 
osseous ligament  to  the  hack  of  the  hand.  At  the  wrist 
the  median  sends  a  hranch  over  the  annular  ligament  to 
the  integuments  on  the  ball  of  the  thumb  and  palm  of  the 
hand,  called  the  superficial  palmar. 

In  the  palm,  as  stated,  the  median  diyides  into  ivg^ 
branches,  which  are  five  in  number.  The  first  two  go  along 
on  either  side  of  the  thumb,  the  third  along  the  radial  side 
of  the  fore  finger,  the  fourth  divides  and  runs  along  the 
adjacent  sides  of  the  fore  and  middle  fingers,  and  the  fifth 
also  divides  to  supply  the  adjacent  sides  of  the  middle  and 
ring  fingers.  A  muscular  branch  is  also  seen  going  from 
the  median  to  the  muscles  of  the  ball  of  the  thumb.  These 
digital  nerves  all  accompany  the  digital  arteries. 

The  ulnar  nerve  (Fig.  235)  comes  from  the  lower  part  of 
the  plexus  and  descends  along  the  anterior  and  internal 
part  of  the  triceps  to  the  inner  condyle,  between  which 
and  the  olecranon  it  passes.  It  also  goes  between  the  two 
heads  of  the  flexor  carpi  ulnaris,  and  gets  to  the  front  of 
the  forearm,  along  the  ulnar  edge  of  which  it  descends  to 
the  wrist ;  here  it  passes  over  the  annular  ligament,  adja- 
cent to  the  pisiforme  bone,  and  in  the  palm  of  the  hand 
divides  into  a  superficial  and  deep  branch. 

To  the  various  muscles  along  its  course  muscular  branches 
are  given  off.  A  little  above  the  wrist  it  sends  off  the 
dorsalis  carpi,  which  gets  to  the  back  of  the  wrist  beneath 
the  tendon  of  the  flexor  ulnaris,  to  supply  the  integuments 
on  the  back  of  the  hand  and  the  two  last  fingers.  The 
superficial  terminating  branch  of  the  ulnar  divides  so  as  to 
supply  both  sides  of  the  little  finger  and  the  ulnar  side  of 
the  ring  finger.  There  is  also  a  branch  communicating 
with  the  median.  The  deep  branch  dips  beneath  the  flexor 
tendons  to  form  the  deep  palmar  arch  and  to  supply  the 
interossei  muscles. 

The  radial  or  musculo-spiral  nerve  (Fig.  235)  comes  from 
different  parts  of  the  axillary  plexus.  It  is  a  large  nerre, 
and  descends  obliquely  outward  round  the  humerus  along 
with  the  superior  profunda  artery,  between  the  triceps 
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muscle  and  the  bone,  to  the  outer  side  of  the  humerus, 
between  the  triceps  and  the  brachialis  anticus  muscles. 
At  the  bend  of  the  elbow  it  divides  into  an  anterior  and 
posterior  branch. 

The  anterior,  called  ramus  superficialis  anterior,  appears 
to  be  the  continued  trunk  of  the  radial,  accompanies  the 
radial  artery  to  a  little  below  the  middle  of  the  radius,  and 
then  goes  beneath  the  tendon  of  the  supinator  longus  to 
the  back  of  the  hand,  where  it  becomes  cutaneous  and 
divides  into  two  branches,  the  one  supplying  the  back  of 
the  hand,  the  thumb,  the  fore  and  middle  fingers;  the  other 
going  to  the  muscles  and  integuments  of  the  thumb. 

The  posterior  branch  of  the  radial,  called  also  posterior 
interosseal,  or  ramus  profundus  dorsalisy  gets  to  the  back  of 
the  forearm,  accompanies  the  posterior  interosseal  artery, 
and  supplies  the  extensor  muscles. 

Above  the  external  condyle,  a  short  distance,  a  branch 
called  ramus  superficialis  dorsalis  is  given  off.  After  send- 
ing filaments  to  the  supinators  and  extensors  at  the  outer 
condyle,  it  becomes  cutaneous,  and  descends  the  forearm 
along  the  radial  margin  of  the  supinator  longus  to  the 
back  of  the  hand. 

The  intercostO'humeral  nerves  (Fig.  234)  are  described  as 
two  branches,  one  coming  from  the  second,  the  other  from 
the  third  thoracic.  The  first  is  seen  beneath  the  second, 
the  other  beneath  the  third  rib.  The  first  is  connected  with 
the  lesser  internal  cutaneoiv,  and  supplies  the  axilla,  its 
skin  and  glands;  the  other  descends  as  low  as  the  elbow, 
chiefly  supplying  the  integuments  on  the  back  of  the  arm. 

SUMICART  OF  THE  MUSCLES  OF  THE  SUPERIOR  EXTREMITY. 


Deltoid. 

Supra-spinatus. 

Infra-spiDatus. 


MUSCLES   OF   THE    SHOULDER. 

Terea-minor. 
Terea-major. 
Subscapular  ia. 


MUSCLES   OF   THE    ARM. 
OM  THE   raONT.  OW   TBI  BACK. 

Triceps  extensor  cubiti. 


Biceps  flexor  cubiti. 
Coraco-brachialis. 
Brachialis  anticus. 


Anconeus. 
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MUSCLES    OF    THE   FOREARM. 


OW  THE   FRONT. 

Pronator  radii  teres. 

Flexor  carpi  radialis. 

Palmaris  longus. 

Flexor  carpi  ulnaris. 

Flexor  sublimis  digitorum  perforatus. 

Flexor  profundus  perforans. 

Flexor  poUicis  longus. 

Pronator  quadratus. 


OW  THE  BACK. 

Supinator  radii  longus. 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brerior. 
Extensor  carpi  ulnaris. 
Extensor  communis  digitoram. 
Extensor  ossis  metacarpi  poUieia. 
Extensor  minor  poUicis. 
Extensor  major  pollicis. 
Indicator. 
Supinator  radii  breiis. 


Palmaris  brevis. 
Abductor  pollicis  manus. 
Opponens  pollicis. 
Flexor  bre? is  pollicis. 
Adductor  pollicis. 


MUSCLES   OF   THE   HAIfD. 

Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Adductor  minimi  digiti. 
Lumbricales. 
Interossei. 


INFERIOR   EXTREMITY, 

THE  INFERIOR  EXTREMITY  COMPRISES  BONES,  UOAMENTS,  MUSCLES, 
FASCIA,   BLOOD-VESSELS,   AND   NERVES,   AND    WILL    BE    EXAM- 
INED  UNDER   THESE    SEVERAL   HEADS   RSSPBCTIVELT, 


CHAPTER  I. 

THE  B0NB8  AND  UGAMENTS. 

The  bones  are  arranged  into  those  of  the  thighj  2e^, 
and  footy  which^  with  the  ligaments,  constitute  the  passive 
organs. 

SECTION   I. 

BONE  OF  THE  THIGH — OS  FEMORIS. 

The  femur  is  the  only  bone  belonging  to  the  thigh,  and 
is  the  longest  one  in  the  skeleton.  Situated  between  the 
pelvis  and  leg  obliquely,  it  presents  rather  a  twisted  ap- 
pearance, is  broad  below,  contracted  and  cyJindrical  in  the 
centre,  and  thick  above.  It  is  composed  of  a  body  and  two 
extremities. 

The  body  is  convex  and  smooth  in  front,  concave  and 
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rough  behind.  The  front  is  covered  with  muacles.  The 
posterior  part  presenta  a  rough  line  mnning  the  length  of 
the  bone,  called  the  linea  as- 
pera.  Thie  line  has  an  exter- 
nal and  internal  ridge.  To 
the  former  is  attached  the  gln- 
teuB  maximns,  the  short  head 
of  the  biceps,  and  the  vastaa 
externus  muscles  ;  to  the  lat- 
ter the  vastus  internus,  tri- 
ceps, adductor,  and  pectinens. 
These  ridges  widen  below  and 
go  to  the  condyles ;  above  they 
lead  to  the  trochanters.  In 
the  linea  aspera,  about  its 
middle,  is  seen  the  foramen 
for  conducting  the  nutritious 
artery. 

The  superior  extremity  of 
the  femur  presents  a  smooth, 
rounded  form,  called  the  head. 
It  looks  upward  and  inward, 
and  has  a  rough  depression  just  below  its  centre  for 
the  attachment  of  the  ligamentum  teres.  Just  below  the 
head,  the  bone  contracts  and  forms  the  neck,  which  connects 
with  the  body  or  shaft  by  an  angle  more  or  less  obtuse, 
varying  according  to  the  sex,  being  longer  and  more 
oblique  in  the  male  than  in  the  female. 
External  to  the  neck  there  is  a  large  process,  called  the 

Fio.  940,  A  reprewnU  «n  anterior  view  of  tho  Femur,  a  Pit  for  *lt*clij 
meat  of  round  ligimeal.  b  Hekd.  c  Neck,  d  Trochuter  m^or.  i  TrcH 
chtnter  minor.  /  Point  of  Uttchment  of  the  capeular  ligameuL  g  Shaft  or 
body,    h  External  condyle,    i  Internal  eondile.    j  Point  for  the  patella. 

Fio.  340,  B  reprewnti  a  poiterior  view  of  the  Femur,  a  Depreulon  for 
tound  ligament,  t  Head,  e  Pit  for  the  rotator;  musclei.  d  Trochanter 
major,  t  Trocbantet  minor.  /  Point  of  Rtt*ehm«Dt  of  tendon  of  gluteal 
taaximua.  gg  Linea'Sipert.  h  Point  of  attachment  for  the  gBilrocnemiiul 
i  Gxlemal  condyle,  j  Point  of  attachment  of  anterior  crucial  ligamenL  k 
Depreiaion  for  posterior  crucial  ligament.  I  Point  of  attachment  of  inteinal 
lateral  ligament. 


/ 

/ 


/ 

/ 
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trochanter  major ^  which  is  continuous  with  the  outer  side  of 
the  shaft.  It  is  a  hroad,  rough,  convex  eminence,  over 
which  glides  the  tendon  of  the  gluteus  maximus  muscle; 
to  its  summit  is  attached  the  gluteus  medius ;  to  its  ante- 
rior surface  the  gluteus  minimus,  and  to  its  posterior  the 
quadratus  femoris.  Internally  this  trochanter  presents  at 
its  hase  a  pit  or  fossa  in  which  are  inserted  the  tendons  of 
the  rotator  muscles  of  the  thigh,  as  the  pTriformis,  gemelli, 
and  obturators  externus  and  internus.  On  the  inner  and 
posterior  side  of  the  upper  part  of  the  shaft  is  the  tny- 
chanter  minor.  This  is  a  conical  projection  below  the  great 
trochanter,  and  gives  insertion  to  the  tendons  of  the  psoas 
magnus  and  iliacus  internus  muscles.  Between  the  two 
trochanters  are  seen  two  lines,  one  in  front  the  other 
behind,  called  mter-trocha/nteric  lines ^  to  which  ftre  attached 
the  quadratus  femoris  muscle  and  the  capsular  ligament 

The  lower  extremity  of  the  femur  is  large  and  bi:oad, 
and  is  divided  into  an  external  and  internal  condyle  sepa- 
rated by  an  intervening  notch.  Each  condyle  presents  an 
outer  and  an  inner  face.  The  external  is  larger  and  more 
prominent;  its  articular  surface  is  higher  and  broader.  Its 
outer  surface  is  rough  for  the  attachment  of  the  external 
lateral  ligament ;  its  inner  surface  is  also  rough,  and  giyes 
attachment  at  its  posterior  part  to  the  anterior  crucial  lig- 
ament. The  internal  condyle  is  longer  and  narrower  than 
the  external.  To  its  inner  side  are  attached  the  internal 
lateral  ligament  and  adductor  tendon,  and  to  its  outer  side 
the  posterior  crucial  ligament.  Both  condyles  have  a 
greater  convexity  behind  than  before.  The  inferior  ex- 
tremity presents  many  foramina  for  the  passage  of  vessels. 

The  body  of  the  femur  is  composed  of  compact  tissue 
traversed  by  a  medullary  canal,  while  its  extremities  are 
cellular. 

Its  development  is  from  five  points ;  one  for  the  shaft,  one 
for  each  extremity,  and  one  for  each  trochanter.  It  is 
among  the  first  of  the  long  bones  to  ossify,  ossification 
being  observed  at  the  close  of  the  second  month.  In  the 
condyles  ossification  takes  place  during  the  ninth  month; 
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in  the  head  at  the  close  of  the  first  year ;  in  the  great  tro- 
chanter during  the  third  and  fourth  year,  and  in  the  lesser 
trochanter  about  the  thirteenth  or  fourteenth  year.  The 
different  processes  are  united  about  the  twentieth  year. 

The  femur  is  articulated  with  the  acetabulum,  tibia  and 
patella. 

SECTION    II. 

BONBS  OF  THE  LEO. 

1.  Tibia.  2.  Fibula.  3.  Patella. 

The  tibia  is  situated  on  the  inner  and  anterior  part  of 
the  leg,  and  is  next  to  the  femur  in  length.    Its  form  is 
triangular,  and  it  consists  of  a  body  and        Fio.3*i. 
two  extremtiiee.  ^ 

The  body  presents  three  edges — one  an- 
terior, called  the  creel  or  shin,  which  is 
superficial  and  sharp  ;  a  second  internal 
and  round;  and  a  third  external  for  the 
attachment  of  the  interosseoas  ligament.  |  ^||| 
It  also  presents  three  surfaces — one  internal 
and  superficial ;  a  second  external  and  con- 
cave; and  a  third  posterior,  covered  by  mus- 
cles. At  the  upper  part  of  the  body  is 
the  foramen  for  the  nutritions  artery. 

The  superior  extremity  of  the  tibia  is  large 
and  somewhat  oval  in  shape.  Its  femoral 
surface  is  smooth  and  covered  with  cartilage 
for  articulation.  It  is  divided  by  a  spine 
into  an  external  and  internal  surface.  The 
former  articulates  with  the  external  con- 
dyle, and  is  circular  and  superficial ;  the  ' 
latter  with  the  internal  condyle,  and  is  oval  and  deeper 
The    spine   is    elevated  nearer    the  posterior   than    the 

Fia.  241  r«prM«nti  an  anterior  Tiew  of  the  TUia  and  I^bttU.  ■  Bfaaft  of 
the  tibia.  (  Innir  tuberMitj.  c  Outer  tubsrosil;,  d  Spinoui  proceaa.  ■ 
Tubercle  of  tibii.  /  Inner  lurrace  ot  Ibe  (ban.  ;  Inrerior  end  of  the  libia. 
k  Internal  malteolui.  i  Shaft  of  the  fibula,  j  Superior  exinmil]'  of  tlta 
flbula.    k  Bxterail  malleolui. 
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anterior  margin,  and  gives  attachment  in  front  and  1)e- 
hind  it  to  the  anterior  and  posterior  crncial  ligaments. 
Jnst  below  the  articular  surface  the  tibia  presents  on  either 
side  a  prominence;  the  inner  is  for  the  attachment  of  the 
internal  lateral  ligament  and  tendon  of  the  semi-memhra- 
nosus  muscle ;  the  outer  has  an  articular  surface  for  the 
head  of  the  fibula.  On  the  anterior  part  of  the  head  of 
the  tibia  a  tuberde  is  seen  for  the  insertion  of  the  liga- 
mentum  patellce.  At  its  upper  part  there  is  a  bursa.  On 
the  inner  side  of  this  tubercle  a  concavity  is  seen  for  the 
insertion  of  the  tendons  of  the  sartorius,  gracilis,  and  eemi- 
tendinosus  muscles. 

The  inferior  or  iarsol  extremity  of  the  tibia  is  mudi 
smaller  than  the  upper.  Its  lower  surface  is  smooth,  con- 
cave and  rather  quadrilateral,  for  articulating  with  the 
upper  surface  of  the  astragalus.  Internally  there  is  a  thick 
vertical  process,  called  the  iniemjol  mdUeoLua^  which  has  its 
outer  surface  smooth  to  articulate  with  the  side  of  the 
astragalus,  and  its  inner  rough  for  the  attachment  of  the 
internal  lateral  ligament.  On  its  posterior  ridge  there  is 
a  groove  through  which  pass  the  tendons  of  the  tibialw 
posticus  and  flexor  communis.  On  the  external  margin  of 
the  lower  extremity  of  the  tibia  there  is  a  smooth  triangu- 
lar surface  for  articulation  with  the  lower  end  of  the  fibula. 

The  stmcture  of  the  tibia,  like  that  of  all  the  long  bones, 
is  compact  in  the  body  and  cellular  in  the  extremities. 

Its  development  is  from  three  points — one  for  the  body, 
and  one  for  each  extremity.  Ossification  is  seen  soon  after 
that  of  the  femur.  Soon  after  birth  it  takes  place  in  the 
head  of  the  bone,  and  in  the  second  year  in  the  inferior  ex- 
tremity.   The  bone  is  complete  about  the  twenty-fifth  year. 

It  is  articukUed  with  the  femur,  fibula,  and  astragalus. 

The  fibula  (Fig.  241)  is  a  slender  bone,  situated  upon  the 
outer  side  of  the  tibia,  and  is  nearly  the  same  length  with 
that  bone.    It  consists  of  a  body  and  two  extremities. 

The  body  is  triangular  and  somewhat  twisted.  It  has 
three  angles  and  three  surfaces.  The  angles  or  ridges  are 
anterior^  poete^Hor  and  internal    The  surfaces  are  exiemalj 


interned  aad  posterior.  The  external  gives  origin  to  the 
peronei  muscles.  The  internal  is  divided  by  a  ridge  to 
which  the  interosseous  ligament  is  attached ;  and  the  sur- 
fece  in  front  of  the  ridge  is  for  the  origin  of  the  extensoi 
muflcles;  that  hehind  the  ridge  for  the  tibialis  poBticui 
The  posterior  aur/ace  is  covered  hy  the  soleiis,  and  below 
hy  the  flexor  pollicis  pedis. 

The  superior  extremity  or  head  is  circular  and  Bmall,  and 
presents  a  slight  cavity  for  articulating  with  the  external 
head  of  the  tibia.  Its  outer  surface  gives  attachment  to 
the  external  lateral  ligament  and  tendon  of  the  biceps 
muscle.  The  inferior  or  tarsal  extremity  is  larger  than 
the  upper,  and  ends  in  a  long,  oval  projection,  termed  the 
external  malleolus.  This  process  internally  is  smooth  and 
triangular  for  articulating  with  the  astragalus;  a  little 
above  it  is  rough  for  connecting  with  the  tibia ;  posteriorly 
it  is  grooved  for  the  tendons  of  the  peronei  muscles ;  exte- 
riorly it  is  rough  and  superficial  and  gives  attachment  to 
ligaments.  The  centre  of  the  shaft  contains  the  nutritious 
foramen. 

The  structure  is  the  same  as  that  of  the  tibia,  being 
compact  in  its  shaft  and  cellular  in  its  extremities. 

Its  development  is  by  three  points ;  one  for  the  shaft,  and 
one  for  each  extremity.  Ossification  begins  soon  after  it 
does  in  the  tibia;  during  the  second  year  the  lower  epiph- 
ysis begins  to  ossify,  and  in  the  fourth  or  fifth  year  the 
upper  epiphysis,  the  bone  being  completed  about  the 
twenty-fifth  year.  The  fibula  is  articulated  with  the  tibia 
and  astragalus. 

ThepateUa  or  roltUa  is  situated  in  front  of 

the  knee  joint,  and  is  regarded  as  a  sesamoid 

I  bone,  developed  in  the  tendon  of  the  exten- 

'  sor  femoris  muacle.    Its  shape  is  triangular ; 

its  base  above  receives  the  tendons  of  the 

extensor  muscles ;  its  apex  below  is  pointed, 

Fio.  313  repnwnU  Iha  Patella,  a  b  Paint  of  attachment  of  the  lendoa  of 
the  tricept-extentor  ind  femorU  mutcle.  t  Poiot  of  itlachmcnt  of  the  !!(»- 
meDtiim  pate  I  Is. 
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and  has  tlie  ligamentum  patellie  attached  to  it  Its  ante- 
rior surface  is  coQvex,  perforated  with  foramina,  and  hu 
a  bursa.  Its  posterior  is  smooth,  covered  with  cartilagei 
and  doubly  concave  for  articulation  with  the  condyle  of 
the  femur.  It  is  developed  hy  a  single  point,  during  the 
third  year. 

SECTION  III. 

BONIS  OF  THE  FOOT,   (Fig.   243.) 

A  Fio.  243.  B  These   are  divided 

into  the  taratis,  wwto- 
tarauB,  and  phdanga. 
The  taraua  consists  of 
seven  hones — the  aitra- 
gcdua,  oa  calcia,  o*  tioW- 
eulare,  internal,  extend 
and  middle  cunei/o'^ 
and  the  cuboid  hone. 

The  astragaltia  («• 
rpayajLOf.  a  die)  IS  situa- 
ted hetween  the  tibia 
and  08  calcis,  occupy- 
ing the  upper  portion 
of  the  instep.  Its  up- 
per surface  is  smooth, 
and  arched  for  artica- 
lating  with  the  tihia.    Its  lower  surface  presents  two  artic- 

Fio.  343,  A  represents  the  Dorsal  surface  of  the  Foot.  ■  AsIrtEilus-  > 
Point  of  trticulatioD  with  the  naiiculare.  e  0»-calcia.  d  Os-naviculan,  oi 
■caphoides.  e  Inlemal  cuneiform.  /  Middle  cuneiform,  g  Eileraal  aiati- 
form,  h  Cuboid  bone,  i  MelBtanal  bones,  j  Fitit  phaJanx  of  the  greii  tM. 
k  Second  phalanx  of  the  great  toe.  I  m  a  Firat,  second,  and  third  phalangM 
of  the  other  toei. 

Fio.  243,  B  represents  the  Plantar  surface  of  the  Foot,  a  Leuer  ipophfib 
«f  the  calcis.  b  Exteriot  edge  of  caleis.  c  OrooTe  for  the  teoiloD  of  the 
flexor  longui  pollicis  pedis,  d  Anterior  portion  of  astragalui.  c  Naiicu'"*' 
/  Its  inner  side  and  tuberositj.  g  Internal  cuneiform,  h  Middle  cuaeifon' 
i  External  cuneiform  bone,  j  Cuboid  bone.  1;  Groove  for  tendon  of  P<'°' 
neus-longui.  1 1  Metatarsal  bones,  m  n  o  First,  second,  and  third  phsling*' 
of  the  loea.    p  Last  phalanx  of  the  great  toe. 
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ular  faces — one  anterior  and  small,  the  other  posterior  and 
large,  separated  by  a  deep  fossa  for  the  interosseous  liga- 
ment, and  both  faces  articulating  with  the  os  calcis.  The 
front  of  the  astragalus  is  smooth  and  rounded  for  articula- 
ting with  the  naviculare.  The  posterior  is  grooved  for  the 
tendon  of  the  flexor  pollicis.  Its  outer  surface  is  smooth 
for  articulating  with  the  malleolus  externus.  Its  inner 
surface  articulates  with  the  malleolus  internus. 

The  08  calcis — calx,  the  heel,  (Fig.  243,)  is  readily  dis- 
tinguished by  being  the  largest  bone  of  the  tarsus,  and 
being  situated  at  its  posterior  and  lower  part.  Its  form  is 
oblong.  Its  upper  surface  has  two  faces,  separated  by  a 
groove,  for  articulating  with  the  astragalus.  Its  lower 
surface  is  rather  concave,  and  bounded  posteriorly  by  two 
tubercles  which  give  attachment  to  the  aponeurosis  plan* 
taris  and  muscles  of  the  foot.  Its  anterior  extremity  artic* 
nlates  with  the  cuboides  by  a  slightly  concave  surface.  Its 
posterior  extremity  is  convex  and  rough,  forms  the  heel, 
has  a  bursa,  and  receives  the  insertion  of  the  tendo  AchiUia. 
Externally  the  calcis  is  rather  flat  and  grooved  for  the  pas- 
sage of  the  peroneal  tendons  ;  and  internally  it  is  hollowed 
and  arched  for  the  passage  of  the  flexor  tendons,  tibialis 
posticus,  and  plantar  vessels  and  nerves.  It  articuUUea 
with  the  astragalus  and  cuboid. 

The  08  naviculare  or  scaplwidea  (Fig.  243)  occupies  a  mid- 
dle position  at  the  upper  and  inner  portion  of  the  tarsus. 
Its  form  is  oval.  Its  posterior  surface  is  concave  and  smooth 
for  articulating  with  the  head  of  the  astragalus.  Its  ante- 
rior surface  is  divided  into  three  artic.ular  facets  for  the  three 
cuneiform  bones.  Its  inferior  surface  gives  insertion  to  the 
tibialis  posticus,  and  its  external  articulates  with  the  cuboid. 

This  bone  articulates  with  five, — the  astragalus,  cuboid 
and  three  cuneiform  bones. 

The  08  cuboides  (Fig.  243)  is  situated  on  the  outside  of 
the  naviculare,  and  occupies  the  external  and  anterior  por- 
tion of  the  tarsus.    Its  form  is  somewhat  cubical.    Its  up- 
per surface  is  rough  and  flat ;  its  lower,  irregular,  rough 
and  grooved  for  the  tendon  of  the  peroneus-longus.    Its 
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anterior  surface  has  two  smooth  divisions  for  articulating^ 
with  the  fourth  and  fifth  metatarsal  bones ;  its  posterior  is 
smooth  and  concave  to  articulate  with  the  os  calcis. 

It  articulates  with  the  os  calcis,  naviculare,  external  cune- 
iform, and  two  external  metatarsal  bones. 

The  cuneiform  bones  (Fig.  243)  are  situated  on  the  ante- 
rior portion  of  the  tarsus,  and  are  wedge-shaped.  The 
internal  is  the  largest,  and  is  articulated  in  front  and  to 
the  outside  to  the  middle  cuneiform,  and  to  the  first  and 
second  metatarsal  bones;  behind  it  articulates  with  the 
naviculare,  and  below  it  gives  attachment  to  the  tendon  of 
the  tibialis  posticus.  The  middle  cuneiform  is  situated 
between  the  other  two,  is  the  smallest,  and  articulates  also 
with  the.  naviculare  behind,  and  the  second  metatarsal  in 
front.  The  external  cuneiform  is  next  to  the  cuboid,  and 
articulates  in  front  with  the  third  metatarsal  bone,  behind 
with  the  naviculare,  ou  the  inside  with  the  middle  cunei- 
form, and  on  the  outside  with  the  cuboid. 

The  tarsus  is  developed  by  a  single  point  for  each  bone^ 
and  ossification  has  been  observed  in  the  following  order: 
in  the  sixth  month  in  the  calcis,  seventh  month  in  the 
astragalus,  tenth  month  in  the  cuboid,  first  year  in  the 
external  cuneiform,  third  year  in  the  internal  cuneiform, 
fourth  year  in  the  middle  cuneiform  and  naviculare. 

METATARSUS,   (Fig.  243.) 

The  metatarsal  bones  are  five  in  number. 

The  first  corresponds  to  the  great  toe,  and  is  the  shortest 
and  thickest  It  is  convex  above  and  concave  below.  Its 
anterior  extremity  is  round  and  smooth  for  articulating 
with  the  first  phalanx  of  the  great  toe;  its  posterior 
extremity  is  concave^  to  articulate  with  the  internal  cunei- 
form bone.  The  second  metatarsal  hone  is  the  longest,  and 
articulates  at  its  upper  extremity  with  the  three  cuneiform 
bones ;  its  lower  extremity  articulates  with  the  first  pha- 
lanx of  the  second  toe.  The  third  m^etatarsal  bone  is  shorter 
than  the  second,  and  articulates  at  its  tarsal  extremity 
with  the  third  cuneiform,  and  by  its  sides  at  this  extrenuty 
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with  the  adjoining  metatarsal  bones.  The  fourth  metatarsal 
is  shorter  than  the  third,  and  articulates  with  the  cuboid, 
and  by  the  inner  side  of  its  base  with  the  third  cuneiform 
bone.  The  fifth  metatarsal  is  the  shortest  except  the  first, 
and  articulates  above  with  the  cuboid,  and  presents  on  the 
outside  of  this  joint  a  projecting  tubercle.  All  the  meta- 
tarsal bones  have  a  similar  structure,  consisting  of  the 
compact  and  cellular. 

The  phaianges  (Fig.  243)  are  three  to  each  toe,  except  the 
great  toe,  which  has  but  two — consequently  there  are  four- 
teen in  all.  These,  like  the  fingers,  have  each  a  body  or 
shaft  and  two  extremities. 

The^r«^  phalanges  are  the  longest ;  their  upper  extremity 
is  concave  for  articulating  with  the  head  of  the  metatarsal 
bones.  The  base  of  the  first  phalanx  of  the  great  toe  gen- 
erally has  two  sesamoid  bones. 

The  second  phalanges — the  great  toe  having  none — are 
very  short,  and  their  upper  extremities  are  concave  for 
articulating  with  the  convex  end  of  the  first  phalanx. 

The  third  phalanges,  except  that  of  the  great  toe,  are 
small.  They  articulate  by  their  upper  extremity  with  the 
second  phalanx,  and  have  their  upper  surfaces  broad  and 
rough  for  the  reception  of  the  nails. 

SECTION   IV. 
UGAMENIS  OF  THE  INFERIOR  EXTREMITT. 

Ligaments  of  the  hip  joint. — The  bones  of  this  joint  com- 
prise the  head  of  the  femur  and  the  acetabulum,  both  of 
which  are  covered  with  cartilage  and  secured  by  the  fol- 
lowing ligaments: 

The  capsular  ligament  is  one  of  the  strongest  and  most 
perfect  of  the  kind  in  the  body.  It  is  connected  above  to 
the  outer  circumference  of  the  acetabulum,  and  below  to  the 
roots  of  both  trochanters ;  thus  enclosing  the  whole  neck  of 
the  femur.  It  is  longer  behind  and^below  than  at  any  other 
point,  but  thicker  and  stronger  above  and  in  front  from 
the  presence  of  an  accessory  ligament,  termed  iHofeiTioral. 
This  extends,  as  a  strong  fibrous  band,  from  the  inferior 
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spinous  process  of  the  ilium,  incorporates  itself  with  the 
anterior  capsular  ligament,  and  goes  to  be  attached  t«the 
P,g  344  front  of  the  femur,  near 

the  trochanter  minor. 

The    cotyloid  ligamatt 
(Fig.244)con8ist8offibro- 
cartilage,  placed  loond 
the  margin  of  the  aceta- 
bulum to  deepen  its  can- 
ty.   Its  fibres  are  circular 
and  strong^,  and  thicker 
i  abore  than  behind.    Ita 
I  free  edge  is  sharp,  and 
'  within  the  capsular  liga- 
ment it  is  connected  with 
some  ligamentous  fibres 
■which  stretch  across  the 
notch  of  the  acetabulum,  called  the  transverse  ligament. 

LigamerUum  teres,  round,  or  interarticidar  ligament,  (Fig. 
244.) — This  is  a  round  or  triangular  cord,  about  an  inch 
and  a  half  long,  within  the  capsnlar.  It  is  eeen,  by  open- 
ing the  latter,  to  be  attached  at  one  extremity  to  the 
depression  in  the  head  of  the  femur,  and  by  the  other 
which  bifurcates,  to  the  depression  and  borders  of  the 
notch  of  the  acetabulum. 

The  synovial  membrane  forms  a  complete  sac,  which  line* 
the  acetabulum,  covers  the  cotyloid  and  round  ligament, 
and  the  head  and  neck  of  the  femur ;  it  also  adheres  to 
the  reddish  fatty  mass  filling  the  rough  surface  of  the 
acetabulum. 

UaAMENTS  OF  THE  KWEE-JODfT. 
The  bones  comprising  this  joint  are  the  condyles  of  the 
femur,  the  patella,  and  head  of  the  tibia.     This  is  a  very 
complicated  joint,  including  a  variety  of  ligaments. 

Fio.  S14  repretentt  Ibe  ligatneoU  of  the  Hip  Joint,  a  Foaterior  ucro  iliie 
ligament,  h  Greater  sacro  acialic  lig&ment.  t  Leiser  lacco  tci*lic  lisinieBl. 
dGrealeraacro  sciatic  notch,  t  Lesser  sacro  sciatic  notch.  ^Cotjloid  lip- 
ment.  g  Ligamcntuin  lerea.  ftPoiot  of  UtacbmenI  of  cipiulir  liganjenl. 
i  Obturatur  ligamBDt 
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The  Ugammtum  paleOa  (Fig.  245)  is  attached  abore  to  the 
inferior  end  of  the  patella,  and  below  to  the  tubercle  of  the 
tibia.  It  consiate  of  strong,  A         Fib.  245.  B 

thick,  broad  and  parallel 
fibres,  and  is  regarded  as 
a  continuation  of  the  ten- 
don of  the  recti  muscles. 
'S\iel%gamentof  Winslow, 
or  posterior  ligament,   is     H 
situated  on  the  posterior     H 
part    of    the  joint,  and  '^ 
forms  a  broad  membra- 
nous expansion  from  the 
tendon  of  the  semi-mem- 
branosuB  muscle,  reaching  from  the  inner  side  of  the  head 
of  the  tibia  to  the  external  condyle  of  the  femur. 

The  inievTial  lateral  ligament  (Fig.  245)  consists  of  a  flat- 
tened fasciculus  of  fibres  which  extend  from  the  internal 
condyle  of  the  femur  to  the  inner  side  of  the  bead  of  the 
tibia  and  semilunar  cartilage. 

The  external  lateral  ligameat  (Fig.  245)  extends  frequently 
as  a  double  cord  from  the  outer  side  of  the  external  condyle 
to  the  bead  of  the  fibula. 

The  anterior  crucial  ligament  extends  from  the  inner  side 
and  posterior  part  of  the  external  condyle,  obliquely  for- 
ward and  inward  to  the  depression  in  front  of  the  spine  of 
the  tibia. 

The  posterior  cruciailigament  (Fig.  246)  extends  from  the 
outer  side  and  front  of  the  inner  condyle  to  the  depression 
onthebackof  thespineof  tho  tibia.  These  crucial  ligaments 

Fio.  345,  A  repreMnU  the  ligaments  upon  Ihs  front  and  »id«s  of  tli«  Knes 
Joint,  a  Tendon  of  the  quadriceps  feiaans  muscle,  b  Patella,  c  Ligament  of 
patella,  i  d  Sjnocitl  membrane,  i  Internal  lateral  ligament.  /  External 
lateral  ligament,    g  Ligament  connecting  the  Gbula  with  the  tibia. 

FiQ.  ai5,  B  represents  the  liniments  on  the  back  part  of  tha  Knee  Joint. 
1  Ligament  of  Winslow.  2  Tendon  of  leml-membranoaus  muscle.  3  lU 
insertion.  4  The  portion  of  it  whinh  goes  i[»iler  the  internal  lateral  ligament. 
S  Internal  lateral  ligament.  G  External  lateral  ligament.  T  Fibres  of  exter- 
oal  lateral  li^ment.  B  Section  of  tendon  of  poplileui  m'lscle.  9  Superior 
posterior  peroneo-Sbial  ligament. 
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are  very  strong,  i 
tense  whea  it  is  ( 
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iod  are  relaxed  when  the  leg  U  bent,  bat 
ixtended. 

The  aemUanar  oarti- 
lages  (Fig.  246)  are  sit- 
uated upon  the  Bnperior 
articular  surface  of  the 
tibia,  and  are  two  la 
number,  an  ex/emol  and 
an  internal.  The  outer 
edge  of  each  is  thick, 
the  inner  edge  thin, 
sharp,  and  loose.  The 
upper  surface  of  each  is 
concave,  the  lower  sur- 
face flat.  The  extenud 
receives  the  head  of  the  outer  condyle,  and  is  more  circular 
and  movable  than  the  internal,  which  receives  the  inner  con- 
dyle. The  circumference  of  the  semilunar  cartilages  is 
Attached  to  the  margin  before  and  behind  the  spine  of  the 
tibia,  and  to  the  lateral  ligaments.  These  cartilages  are 
Connected  in  front  by  fibres  called  the  transverse  ligament. 
The  synovial  membrane  is  both  extensive  and  complex. 
It  covers  the  head  of  the  tibia,  both  surfaces  of  the  semi- 
lunar cartilages,  the  condyles  of  the  femur,  the  inner  sur- 
face of  the  patella,  the  crucial  ligaments,  and  posterior 
«urface  of  the  tendons  of  the  recti  muscles.  It  gives  o£f 
several  reflections  wliich  have  been  styled  ligaments.  The 
double  fold  of  this  membrane  uponaquantity  of  fat  behind 

Fio.  946,  A  reprMentt  the  Knee  Joist  Itid  open.     1  Lower  ead  of  f«ntir. 

9  Anterior  crucial  ligament.  3  Posterior  crucial  ligftmenl.  4  Fasciculus 
•ttacbad  to  semilunar  cartilages.  5  Point  where  ligameDtuin  muooauni  n 
attkcLed.  6  Intenial  gemilunar  cartilage.  7  Exteroal  lemilanar  ctrtilage. 
6  LigameDtun  patelln.  9  Bursa  laid  open.  10  Superior  peroaea-tiW>l 
•rlieulatioD.     II  Inleroaseoui  ligament. 

Ft«.  346,  B  represents  a  Vertical  teclioo  of  Knee  Joint.  1  Cellular  slne- 
toreof  lower  end  of  femur.  3  Common  tendon  of  the  extensor  muecles,  at- 
tached to  the  patella.  3  Patella.  4  Ligamentum  pitella.  5  CaaeetlalMl  ttmo- 
turn  of  tibia.  6  Bona  between  tibia  and  ligament  of  patella.  7  Adipose  naltcc 
projectlDg  into  the  ^int    6  SjnoTiBl  membrane.   9  0Deof  Iheligameotaala]^ 

10  UgameDtum  mucoium.  11  Aoleriorcnioial  UgamenL  13  PoateriorcnmiBl 
Ugameut. 


the  patella,  receires  the  name  of  ea^eraal  and  irUemtd  alar 
ligamenls,  and  another  fold  parsing  from  this  fatty  matter 
hehiad  the  patella  upward  and  backward  to  the  hollow  be- 
tween the  condyles,  is  called  ligameTitum  mucoauTo.  (Fig.  246.) 

The  tibia  and  fibnla  are  connected  at  their  extremities 
by  the  superior  and  inftrior  litno-^ular  articulations,  and 
their  shafts  by  an  intcrosHeous  membrane. 

The  superior  articulation  is  formed  of  an  anlen<n-  and  a 
posterior  ligament,  which  pass  from  the  head  of  the  tibia 
to  the  head  of  the  Hbula.  There  is  also  a  distinct  eynovial 
membrane.  The  inferior  articaLation  has  also  an  anterior 
and  a  posterior  ligament,  which  pass  from  the  lower  ex- 
tremity of  the  fibnla  to  contiguous  portions  of  the  tibia. 

A  synovial  membrane  is  seen  communicating  with  the 
ankle  joint. 

The  interosseous  ligament  fills  the  space  between  the  two 
hones,  and  passes  from  the  external  edge  of  the  tibia  to 
the  corresponding  edge  of  the  fibula. 

LIOAUE!fIS  07  THB   AKBU  JOINT. 

The  bones  com-  .  *  „    *■"■•  ^''• 

posing  this  joint 
are  the  astrag- 
alus below,  and 
the  tibia  and 
fibula  above. 

The   anterior 
ligament,  Rotil- 
ways    distinct, 
extends  from  the  anterior  margin  of  the  tibia  to  the  upper 
part  of  the  astragalus. 

Fio.  347.  A  represeDli  LigameDts  tX  the  latier  Ma  of  Ibe  Ankl«  Jobt.  • 
IntemBl  mtllBolu*.  H  Pul  of  utragmlui.  «  Oi  cilou.  i  Scmphoidet.  t 
iDlenal  cuneiform  bone.  /  Deltoid  or  intemil  litenl  ligsmeiit.  g  SynofW 
eaptule.    h  Tendo-Achillii. 

Fio.  247,  B  reprewnti  Ligtmenti  on  the  ooter  lida  of  Ankle  Joint.  ■  Tlbta. 
»  External  melleolui.  c  t  Astregaliw.  d  0»  eelcia.  i  Cuboldei.  fg  k  Eztar- 
nal  lateral  ligameat  arranged  into  three  fueienli,  uterior,  nlddle,  tad  poite- 
rior.    {  Ceptnlar  Us><>>u>(- 
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The  deltoid  or  internal  lateral  ligament  (Fig.  24'J)  extends 
from  the  inferior  margin  of  the  malleolus  internaa  in  a 
radiated  manner  to  the  oa  calcis,  naviculaie,  and  astrag- 
ftlua. 

The  extenud  lateral  ligament  is  composed  of  three  distinct 
fasciculi,  an  anterior,  posterior,  and  middle,  all  of  wliich 
extend  from  the  external  malleolus  to  the  astragalus  and 
08  calcis.     There  is  the  usual  synovial  memhrane. 

UQAMEnnS  OP  THE  FOOT. 
These  comprise  the  tarsus,  tnetatarstts,  and  phalanges. 
The  ligaments  of  the  tarsus  are  divided  into  the  dorsal 
and  plantar.  An  inieroaseous  ligam^ 
connects  the  astragalus  and  os  calcis,  and 
is  situated  in  the  fossa  between  their  ar- 
ticular surfaces,  and  &  posterior  ligameot 
also  unites  them  behind. 

The  fxilcaneo-scaphoid  (Fig.  248)  is 
double,  consisting  of  an  internal  and  ex- 
ternal portion;  both  of  these  are  on  the 
plantar  surface.  The  internal  consists  of 
a  broad  fibro-cartilaginoua  band,  which 
extends  from  the  lesser  tubercle  of  the  os 
calcis  to  the  lower  ond  inner  surface  of 
the  naviculare.  It  forms  a  trochlea  for 
the  play  of  the  tendons  of  the  flexor  lon- 
gus  pollicis  and  flexor  digitorum.  The 
extemcd  portion  extends  from  the  greater 

tubercle  of  the  calcis  to  the  external  under  surface  of  the 

naviculare. 

The  calcaneo-cvboid  (Fig.  248)  is  also  double.  The  plantar 

portion  is  large,  and  extends  from  the  under  surface  of 

tlie  calcaneura  to  the  cuboides,  and  even  as  far  as  the  third 

Pia.  243  represents  the  Lisaments  on  the  8olB  of  Iho  Foot.  •  Inferiorsuc 
ftice  of  the  calcis.  t  Aslragslus.  c  Scaphoidea.  d  t  Cal canto-cuboid  lip- 
metit.  /  Calcaneo-scaphoid  ligainent.  y  Plantar  ligamenW,  *  fc  Tendoa  of 
PeroQBUs  longiH.  i  i  Tarso-mctaUrsal  plantar  ligamentj.  ;'  Capsular  lij»- 
ment  of  first  joint  of  the  great  loe.  t  Lateral  ligamenla  of  Ihe  first  jointi  of 
thetoM 
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and  fourth  metatarsal  bones.  The  dorsal  portion  consists 
of  thin  broad  layers  of  fibres,  which  extend  from  the  ante- 
rior upper  surface  of  the  os  calcis  to  the  upper  surface  of 
the  cuboides. 

The  navicular  bone  and  cuboid  are  united  by  an  inter- 
osseous ligament,  and  the  naviculare  and  three  cuneiforme 
bones  are  connected  by  a  triple  ligament  passing  from  one 
to  the  other.  A  synovial  membrane  belongs  to  all  the 
articular  surfaces. 

The  UgamefUa  of  the  metalaraua  consist  chiefly  of  trans- 
verse dorsal  and  plantar  fibres,  which  pass  from  the  tarsal 
to  the  metatarsal  bones  on  the  top  and  sole  of  the  foot,  and 
interosseous  ligaments  situated  at  the  sides  of  the  tarsal 
ends  of  the  four  metatarsal  bones  of  the  small  toes. 

The  ligaments  of  the  phalanges  have  a  very  similar 
arrangement  with  those  of  the  fingers,  and  it  may  there- 
fore simply  be  remarked  that  the  anterior  ends  of  each 
metatarsal  bone  are  connected  by  transverse  fibres,  called 
anterior  plantar  ligaments.  They  are  received  into  the 
cavities  of  the  first  phalanges,  being  furnished,  as  all  the 
phalanges,  with  lateral  ligaments  and  synovial  membranes. 


CHAPTER  11. 

ACTIVE  ORGANS  OF  THE  INFERIOR  EXTREMITY. 

SECTION    I. 
liUSCLES  OF  THE  INFERIOR  EXTREMTrT, 

Musdes  of  the  Thigh. — Those  on  the  anterior  and  internal 
thigh.  The  psoas  and  iliacus  internus  muscles  are  described 
under  another  head. 

Dissection. — Make  an  incision  from  the  anterior  superior 
spinous  process  of  the  ilium,  along  Poupart's  ligament  to 
the  spine  of  the  pubis«  From  the  centre  of  this  make  a 
second  down  the  front  and  middle  of  the  thigh,  to  a  little 
below  the  knee ;  cross  this  latter  by  two  transverse  incisions, 
one  at  the  upper,  the  other  at  the  lower  third  of  the 
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thigh.  Turn  aside  first  the  integumeDt,  then  the  supe^ 
ficial  fascia,  hringing  in  view  the  fascia  lata,  which  should 
he  carefully  examined.  The  &scia  lata  being  tnroBd  o^ 
the  muscles  are  exposed. 

Fi«.  249.  The  tensor  vagina  fenuma  (Fig.  M9) 

arises  from  the  outer  portion  of  the  ante- 
rior superior  spinous  process,  tendinous; 
hecomes  fleshy  as  it  descends,  and  is  t»- 
serted  thin  and  broad  between  the  two 
layers  of  the  fascia  lata,  below  the  trochao- 
.  ter  major,  on  the  outer  side  of  the  thigh. 
Function. — To  stretch  the  fascia  and 
turn  the  foot  inward. 

The  sarloriua — tailor's  muscle — (Fig. 
249)  arises  from  the  anterior  superior  spi- 
nous process  of  the  ilium  by  a  short  ten- 
don, and  from  the  notch  below.  Becom- 
ing fleshy  it  forms  a  flat  riband-like  mus- 
cle, which  takes  a  spiral  course  to  the 
inner  sideof  the  thigh;  thence  to  the  back 
of  the  inner  condyle,  forward  by  the  head 
of  the  tibia,  to  be  inserted  into  the  Inner 
side  of  its  tubercle  by  a  broad  tendon 
which  is  continued  into  the  fascia  of  the 
leg.  In  its  course  it  crosses  the  rectus, 
vastus  internuB,  and  triceps  adductor,  and 
is  the  longest  muscle  in  the  body. 

Function. — To  bend  the  leg  and  turn  it  obliquely  inward. 
The  action  of  both  muscles  is  to  cross  the  legs  after  the 
manner  of  tailors,  which  has  given  the  name  to  the  muscle. 
The  rectus /emoris  (Fig,  249)  arises  by  two  tendons — one 
round,  from  the  anterior  inferior  spinous  process  of  the 
ilium,  the  other  broad,  from  the  superior  and  outer  border 

Fio.  349  raprcHBti  Uie  MhboIm  ob  the  anterior  part  of  the  Tliigb.  I  Ci«*l 
of  the  ilium.  3  ADterior  lupcrior  ipinotu  proceu.  3  Glu'eus  medin). 
4  Teoaor  TSgiax  femoria.  5  Sartoriiu.  6  Rectus  femoria.  T  Vaatiu  titcr- 
But.  B  Vutos  internui.  9  Patella.  10  Iliaciia  inlernua.  11  Psoaa  mignm. 
IS  PeoiiDflua.    13  Adductor  loDgua.    14  Adductor  mqous.    IS  GrAcilli. 
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of  the  acetabuIunL  It  forms  a  complete  penniform  mus* 
cle,  which,  running  in  front  of  the  thigh;  is  inserted^  by  a 
strong;  flat  tendon,  into  the  superior  margin  of  the  patella. 

Function. — ^To  extend  the  leg. 

The  vastus  extemus  (Fig.  249)  arises^  tendinous  and 
fleshy,  from  the  root  of  the  great  trochanter,  and  from  the 
whole  length  of  the  linea  aspera  at  its  outer  edge,  from 
the  ridge  leading  to  the  external  condyle,  and  from  the 
outer  surface  of  the  femoral  bone.  Its  fibres  descend  ob* 
liquely,  and  are  inserted  into  the  outer  edge  of  the  tendon 
of  the  rectus,  and  outer  edge  of  the  patella.  This  is  a  large 
muscle  upon  the  outer  thigh.  Function. — To  extend  the 
leg,  also  to  turn  the  knee  outward. 

The  vastus  iniemus  (Fig.  249)  arises  from  the  front  of 
the  femur,  at  the  trochanter  minor,  and  covers  all  the 
inner  side  of  this  bone ;  arises  also  from  the  whole  inner 
edge  of  the  linea  aspera,  and  from  the  ridge  going  to  the 
inner  condyle.  Its  fibres  descend  obliquely,  and  are  tn« 
serted  into  the  inner  edge  of  the  tendon  of  the  rectus,  and 
inner  edge  of  the  patella.  It  is  smaller  and  shorter  than 
the  vastus  externus.    Function. — To  extend  the  leg. 

The  crurcetis  arises  fleshy  from  all  the  front  of  the  femo- 
ral bone  and  its  outside,  to  the  linea  aspera.  It  is  uncon- 
nected with  the  bone,  on  its  inner  side,*  for  about  the 
breadth  of  an  inch,  and  extending  thus  nearly  the  whole 
length  of  the  shaft  It  is  behind  the  rectus,  and  over- 
lapped by  the  two  vasti.  Its  insertion  is  into  the  upper 
edge  of  the  patella,  behind  the  tendon  of  the  rectus. 

Function. — To  extend  the  leg.  The  last  three  muscles 
receive  the  name  of  triceps  extensor  femoris^  and,  including 
the  rectus y  are  called  quadriceps  femoris.  A  few  muscular 
fibres  of  the  crurceus  are  seen  going  to  the  synovial  mem- 
brane of  the  joint,  and  take  the  name  of  sub-crurceus.  A 
large  bursa  is  found  behind  the  crurseus,  just  above  the 
patella,  and  sometimes  on  the  patella. 

The  gracilis  (Fig.  249)  arises  from  the  inner  edge  of  the 
descending  ramus  of  the  pubis  and  lower  half  of  the  sym- 
physis, by  a  broad,  thin  tendon,  which  descends  fleshy  and 
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riband-like  from  the  pelvis  to  the  leg,  and  being  the  inner 
muscle  of  the  thigh,  forms  at  its  lower  part  a  round  tendon, 
which  goes  behind  the  internal  condyle  and  head  of  the 
tibia,  and  then  curves  forward  beneath  the  tendon  of  the 
s^rtorius  to  be  inserted  at  the  lower  and  lateral  part  of 
the  tubercle  of  the  tibia.  Function. — To  flex  the  leg;  also 
to  adduct  it. 

The  pectineus  or  pectincdis  (Fig.  249)  arises  fleshy  from 
the  upper  concave  surface  of  the  pubis,  forms  a  short,  flat, 
triangular  muscle,  situated  at  the  inner  and  upper  part  of 
the  thigh,  and  is  inserted  tendinous  into  the  linea  aspera, 
just  below  the  trochanter  minor.  Function. — To  turn  the 
thigh  inward  and  forward. 

The  triceps  adductor  femoris  (Fig.  249)  consists  of  three 
portions,  viz : 

The  adductor  longus — which  arises  from  the  anterior  upper 
surface  of  the  pubes  between  its  spine  and  symphysis  by  a 
short  round  tendon — forms  a  flat,  triangular  muscle,  situ- 
ated between  the  gracilis  and  pectinalis,  and  is  inserted 
broad  into  the  middle  third  of  the  linea  aspera.  Fufuy 
tion. — To  bring  the  thigh  inward  and  forward. 

The  adductor  hrevis  arises  tendinous  from  the  anterior 
lower  surface  of  the  pubes,  is  beneath  the  adductor  longns 
and  pectinalis,*&nd  goes  to  be  inserted  into  the  superior 
third  of  the  linea  aspera.  Function, — The  same  as  the  last 

The  adductor  magnus  arises  fleshy  from  the  descending 
ramus  of  the  pubis,  and  ramus  of  the  ischium  as  far  as  its 
tuberosity,  covering  the  surface  between  the  thyroid  fora- 
men and  margin  of  the  bone.  It  is  much  the  largest  and 
longest  of  the  adductors,  and  is  inserted  fleshy  and  tendi- 
nous into  the  whole  of  the  linea  aspera,  and  by  a  round 
tendon  continued  into  the  internal  condyle  of  the  femur. 

Fwnction. — The  same  as  the  last. 

MUSCLES  ON  THB  POSTERIOR  THIGH. 

Dissection. — Make  a  longitudinal  incision  along  the  mid- 
dle of  the  back  of  the  thigh,  and  a  transverse  one  at  the 
centre. 
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The  fflutei  are  described  along  with  the  rotators  of  the 
thigh,  under  the  head  of  muscles  of  the  pelvis,  which  see. 

The  bioepa  flexor  cruna  arises  by  two  heads ;  the  long 
head  by  a  short  tendon,  in  common  with  the  semi-tendino- 
8U8,  from  the  back  part  of  the  tuberosity  of  the  ischium ; 
the  short  head  comes  from  the   lower  Fio.  aso. 

third  of  the  liuea  aspera  and  joins  the 
long,  A  strong  tendon  is  thus  formed, 
constituting  the  outer  hamstring,  which 
goes  to  he  inserted  into  the  head  of  the 
fibula.  A  bursa  is  seen  between  this 
tendon  and  the  external  lateral  liga- 
ment   Function. — ^To  bond  the  leg. 

The  aemi-tendinostts  (Fig.  250)  arises 
from  the  tuberosity  of  the  ischium  in 
common  with  the  long  head  of  the  biceps, 
to  which  it  adheres  for  three  or  four 
inches,  becomes  large  and  fleshy,  and 
ends  in  a  round,  long  tendon,  constitut- 
ing one  of  the  inner  hamstring  muscles, 
which  goes  behind  the  internal  condyle 
to  be  inserted  into  the  side  of  the  tibia 
below  its  tubercle.  Ftmciton. — To  bend 
the  leg. 

Tbe  3€m{-membranosua  (Fig.  250)  arises 
from  the  tuberosity  of  the  ischium,  at 
its  upper  and  out«r  part  tendinous,  soon  forms  a  mem- 
branous expansion,  and  becoming  fleshy,  ends  below  in 
a  tendon  constituting  the  other  inner  hamstring,  which 
passes  behind  the  internal  condyle,  to  he  inserted  into  the 
back  and  inner  part  of  the  head  of  the  tibia,  just  below  its 
joint.  At  this  point  the  tendon  sends  off  a  broad  aponeu- 
rosis, covering  the  back  of  the  joint,  and  passing  beneath 


Fio.  S50  rapreienli  Ihe  Muiclra  on  tfae  Potterior  Thigh,  a  Gluteui  madiui. 
t  Gluteus  mtsimui.  c  Fucii  Itla.  d  Long  head  of  tbe  biceps  flexor  enirU. 
t  Short  head  oriheiame  muscle.  /  Semite ndinoius.  gg  Senl-ineiiibranosus' 
k  Gracilis,    i  Adductor  m^^us.    j  Sartoritu.     k  Poplileal  ipace.    1  Gt*- 
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the  heads  of  the  gaatrocnemii  to  the  ertornal  condyle, 
which  has  heen  called  the  posterior  ligament,  or  ligament 
of  Winslow. 

UITSCXBS  OP  THB  IXO. 
Those  on  the  anterior  and  outer  leg.     Dissection.— lix^ 
I  from  the  knee  joint  along  the  middle  of  the 
,  leg  between  the  tibia  and  fibula,  over 

the  anble  joint  along  the  dorsum  of  the 
foot  to  the  toes.  Make  a  second  incision 
crossing  the  first  transversely  over  the 
ankle  joint.  Turn  aside  the  integument, 
and  then  the  fascia,  when  the  muscles 
will  be  exposed. 

The  tibialis  anltcua  (Fig.  251)  arisa 
fleshy  from  the  head  of  the  tibia,  the 
outer  edge  of  its  anterior  spine  for  about 
two-thirds  of  its  length,  the  interoi- 
seouB  ligament  and  fascia  of  the  leg. 
A  large  fleshy  muscle  is  formed,  which 
ends  in  a  strong  tendon  that  passes 
through  a  distinct  ring  of  the  annular 
ligament,  in  front  of  the  malleolus  inter- 
nus,  goes  to  he  inserted  into  the  base  of 
the  internal  cuneiform  bone  at  the  inner 
side  of  the  foot,  and  also  into  the  adjoin- 
ing base  of  the  metatarsal  bone  of  the 
great  toe.  A  bursa  is  seen  beneath  the 
tendon,  where  it  goes  through  the  annu- 
lar ligament  Function. — To  flex  the 
foot  and  torn  it  obliquely  inward. 

The  extensor  communis  digitorwn  pedis  (Fig.  251)  onset 
fleshy  and  tendinous  from  the  outer  head  of  the  tibia,  from 

Fia.  351  reprMentt  lh«  Muiclei  on  Uie  rrocl  of  the  Leg.  1  Qutdritcpi 
feiLorU  tendon.  9  Spine  of  the  tibia.  3  Tibialia  anlicui,  4  Extensor  coiik- 
mooii  digitorum.  &  ExleMor  propriut  pollicii.  6  Feroneut  tcrtius.  1  ftta- 
Dtui  longua.  6  P«ton«u*  brevit.  9  9  Edges  of  the  toleu).  10  GaatrocceiBiui. 
11  fxteoaor  brevis  digilorum. 
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the  head  of  the  fibula  and  upper  three-fourths  of  this  bone ; 
also  from  the  interosseous  ligament,  intermuscular  septa, 
and  fascia  of  the  leg.  Its  fibres  descend  obliquely  inward, 
and  about  the  middle  of  the  leg  it  divides  into  four  ten- 
dons, which  pass  through  a  common  ring  under  the  annular 
ligament,  and  then  diverge,  expanding  over  the  back  of 
all  the  toes,  except  the  great  toe,  to  be  attached  to  the 
last  phalanx  of  each.  A  bursa  is  connected  with  these 
tendons  at  the  annular  ligament.  Function, — To  extend 
the  toes  and  flex  the  foot. 

The  extensor  proprius  pollicis  (Fig.  251)  arises  tendinous 
and  fleshy  from  the  middle  third  of  the  fibula,  and  from  the 
interosseous  ligament  nearly  as  low  as  the  ankle.  Its  fibres 
descend  obliquely  forward  to  a  tendon  which  passes  under 
the  annular  ligament  to  be  inserted  into  the  base  of  the 
first  and  second  phalanx  of  the  great  toe.  A  bursa  is  seen 
with  the  tendon  at  the  annular  ligament  Function. — To 
extend  the  great  toe. 

The  jjeronezw  longus  (Fig.  251)  arises  around  the  head  of 
the  fibula,  tendinous  and  fleshy,  from  the  two  upper  thirds 
of  the  external  angle  of  the  fibula,  and  from  the  fascia  and 
intermuscular  septa.  Its  fibres  pass  obliquely  outward  to 
a  flat  tendon,  which  goes  behind  the  external  malleolus 
through  a  ligamentous  noose  provided  with  a  bursa,  and 
thence  proceeds  to  the  outer  side  of  the  os  calcis,  and  through 
a  groove  in  the  cuboides  where  it  meets  with  another  bursa, 
and  is  now  traced  deep  in  the  sole  of  the  foot  next  to  the 
tarsal  bones,  inward  and  forward,  to  be  inserted  into  the 
internal  cuneiform  and  base  of  the  metatarsal  bone  of  the 
great  toe.  Function. — To  extend  the  foot  and  turn  it  ob- 
liquely outward. 

The  peroneus  brevis  (Fig.  251)  arises  fleshy  and  tendinous 
from  the  outer  surface  of  the  lower  two-thirds  of  the  fibula. 
It  ends  in  a  tendon  which  passes  behind  the  external  mal- 
leolus in  the  same  groove  with,  and  concealed  by  the  pero- 
neus longus,  and  goes  to  be  inserted  into  the  os  cuboides 
and  base  of  the  metatarsal  bone  of  the  little  toe.  Func- 
tion.— The  same  as  the  last. 
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The  peroneus  tertiua  (Fig.  251)  forms  a  portion  of  the 
extensor  longus,  and  goes  to  the  base  of  the  metatarsal 
bone  of  the  little  toe.    Function. — To  flex  the  foot 


(Fid.  052. 
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Diaseclion. — Make  an  inciBion  down  fke  middle  back  part 
of  the  leg  from  the  knee  to  the  heel,  croee  this  at  its  centre 
by  a  transverse  incision,  then  turn  off  the  integument  and 
fascia,  when  the  miiscles  will  he  exposed. 

Gastrocnemius — jwnjp,  the  belly;  **w^, 
the  leg — (Fig,  252)  arises  by  two  heads ; 
one  tendinous  and  fleshy,  from  the  ex- 
ternal condyle  and  ridge  leading  to  it ; 
the  other  head  has  a  like  origin  from 
the  internal  condyle  and  its  ridge.  The 
two  heads  have  the  popliteal  vessels  pass- 
ing hetwaen  them.  They  imite  a  little 
below  the  knee  and  about  the  middle  of 
the  leg  form  a  broad  flat  tendon  to  unite 
with  the  acHeus  or  gastrocnemius  intemua, 
which  arises  fleshy  from  the  head  and 
upper  third  of  the  fibula,  from  the  up- 
per posterior  surface  of  the  tibia,  below 
the  popliteus,  and  from  the  internal  an- 
gle of  the  tibia  for  four  or  five  inches. 
A  large  fleshy  belly  is  formed,  constitu- 
ting the  calf  of  the  leg,  which  ends  in 
a  tendon  to  unite  with  that  of  the  gas- 
trocnemius externus.  The  union  of  the 
two  forms  the  tendo-AchiUia,  which  goes 
to  be  inserted  into  the  posterior  part  of 
the  08  calcis.  A  bursa  is  found  between 
this  tendon  and  the  bone.    Function. — To  extend  the  foot. 


Fis.  35Q  repreienU  the  Superficial  Muscles  on  the  back  of  the  Leg.    a  Ten- 

doa  or  the  bicep«.  b  TeodoDi  of  the  inner  htmatring  muscles,  c  FopUieal 
■pice,  d  Gaatrocnemius.  t  Soleui.  /  Tendo-Achiliii.  fits  inaertion  into 
the  calcis.  ii  PeroDeus  longm  and  brevis  tendoiM.  t  Tendons  of  the  fiesot^ 
longus-digitorum,  and  Ubialii  posticus. 
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The  plantaris  arises  fleshy  from  the  ridge  leading  to  the 
external  condyle,  forms  a  short  fleshy  belly  hid  by  the 
gastrocnemius,  which  passes  across  and  adheres  to  the 
capsnlar  ligament  of  the  joint  It  ends  in  a  long,  flat, 
delicate  tendon  which  emerges  between  the  gastrocaemiua 
and  soleus,  and  then  descends  along  the  inner  edge  of  the 
tendo-AchiUis  to  be  inserted  into  the  posterior  and  inner 
part  of  the  os  calcis.  Function. — To  extend  the  foot.  This 
muscle  is  sometimes  absent. 

The  popliteua  arises  by  a  round  tendon  on  the  outer  face 
of  the  external  condyle,  behind  the  knee-joint,       7,0.  253. 
and  forms  a  fleshy  belly,  which  descends  in- 
ward to  be  inserted  into  the  ridge  below  the 
head  of  the  tibia.     A  horsa  is  seen  between 
its  tendon  and  the  capsular  ligament. 
;   Function. — To  flex  the  leg  and  turn  it  in- 
ward. 

The  Jlexor  Umgus   or   communis  digitorum 
pedia   (Fig.  253)   arises    from  the    posterior  i 
part  of  the  tibia,  below  the  popliteus,  and  I 
from  the  angle  of  the  tibia,  nearly  to  the  I 
ankle  joint    It  ends  in  a  tendon  which  rnns 
in  a  groove  behind  the  internal  malleolus, 
being  confined  here  by  a  strong  ligamentous 
bandj  it  then  passes  along  the  sinuosity  of 
the  OS  calcis  to  the  sole  of  the  foot,  receiving 
at  this  point  an  accessory  tendon  from  the 
flexor  longna  poUicis.     It  divides  into  four 
tendons  which  pass  through  slits  in  the  flexor 
hrovis,  and  are  inserted  into  the  base  of  the   ' 
third  phalanx  of  the  smaller  toes.    This  mus- 

Fio.  953  repreienli  the  de«p  Muscles  on  Ihe  back  of  the  Leg.  ]  Loirer 
portion  of  Ihe  femur.  3  LiEBmeol  of  Wmslow.  3  Tendon  of  semi-membn- 
noBus.  I  Internal  lateral  ligament  of  Ihe  knee-joint.  5  External  lateral 
ligament  of  the  same  joint.  6  Popliteus  muscle.  7  Flexor  longus  digitorum 
pedis.  8  Tibialis  poiticus.  9  Flexor  longu9  j>ollicis.  10  Peroneus  loogui. 
11  Peroneua  breTii.  12  Insertion  of  tendo-Acbillii.  13  Tendon*  of  fleiOT 
longua  and  tibialis  poilicus. 
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cle  is  consequently  a  perforans.    A  bursa  is  found  with 
this  tendon  at  the  os  calcis  and  sole  of  the  foot 

Function. — ^To  bend  the  smaller  toes  and  extend  the  foot. 

The  Jlexor  longus  poUicia  (Fig.  253)  omes  tendinous  and 
fleshy  from  the  posterior  surface  of  the  lower  two-third9 
of  the  fibula.  It  ends  in  a  tendon  which  goes  through  a 
groove  in  the  back  part  of  the  tibia^and  astragalus,  con- 
nects with  the  flexor  longus  digitorum,  and  goes  to  be 
inserted  into  the  last  phalanx  of  the  great  toe. 

Function, — To  bend  the  great  toe  and  extend  the  foot 

A  bursa  is  «een  in  connection  with  the  tendon  at  the 
astragalus,  os  calcis,  metatarsal  bone  and  phalanx. 

The  tibialis  posticus  (Fig.  253)  arises  from  the  front  of 
the  tibia  where  it  connects  with  the  fibula,  and  gets  through 
the  interosseous  ligament,  arising  from  this  latter  almost 
its  whole  length,  as  well  as  from  the  fibula  and  tibia  adja- 
cent to  the  ligament.  It  ends  in  a  tendon  which  passes 
behind  the  internal  malleolus  forward  and  inward,  to  he 
inserted  into  the  naviculare,  internal  cuneiform,  cuboid, 
and  second  and  third  metatarsal  bones.  At  its  insertion  a 
small  sesamoid  bone  and  bursa  are  seen.  Fundionr—Ta 
extend  the  foot  and  turn  it  obliquely  inward. 

MUSCLES  OF  THB  FOOT. 

Dissection, — Make  an  incision  from  the  heel,  along  the 
inner  and  outer  margins  of  the  foot ;  turn  down  the  integn- 
ment,  and  then  the  thick  adipose  layer  to  the  plantar  apon- 
eurosis.  The  latter  being  removed,  the  muscles  are  exposed. 

The  muscles  on  the  sole  of  the  foot  are  divided  into  font 
layers. 

FERST  LATKR. 

The  abductor  poUicis  pedis  arises,  tendinous  and  fleshy, 
from  the  internal  and  lower  part  of  the  os  calcis,  and  from 
the  annular  ligament,  and  plantar  aponeurosis.  Its  fibres 
run  along  the  inner  side  of  the  foot,  and  are  inserted  into 
the  base  of  the  first  phalanx  of  the  great  toe  and  the  inner 
sesamoid  bone.  Function. — To  draw  the  great  toe  from 
the  others. 
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The  abiiuotor  mitiimi  digiti  pedis  (Fig.  254)  ariaea  tendi- 
nous aiitl  fleshy  from  the  outer  side  of  the  oa  calcis,  the 
plantar  foBcia,  and  the  base  of  the  me-  Pia.  054. 

tatarsal  bone  of  the  little  toe,  and  is 
iiiaerled  tendinous  into  the  outer  part 
of  the  base  of  the  first  phalanx  of  the 
little  toe,  running  along  the  outer 
margin  of  the  foot, 

Functwn.-^T<i    draw  the   little  toe 
from  the  rest. 

The  flexor  brevts  digilorum  pedis 
(Fig.  254)  arises  fleshy  from  the  lower 
Borface  of  the  os-calcis,  from  the  plan- 
tar aponeurosis,  and  the  intermuscular 
septa.  It  forms  a  fleshy  mass,  situated  ^T 
between  the  two  former  muscles,  and 
about  the  middle  of  the  metatarsal 
bones  it  divides  into  four  tendons, 
each  of  which  has  a  slit  for  the  pas- 
sage of  the  flexor  longus,  and  is  inserted  into  the  base 
of  one  of  the  second  phalanges  of  the  smaller  toes.  This 
muscle  is  hence  a  perforatus. 

Function. — To  flex  the  second  joint  of  the  toes. 


SBCWND  LATER. 

'S\ie  flexor  occessoriiiByOTmassacamea  Jacoln  Siflvii,  (Fig. 
255,)  arises  fleshy  and  tendinous  from  the  lower  and  inner 
part  of  the  os  calcis,  and  is  inserted  into  the  outer  side  of 
the  tendon  of  the  flexor  longos  just  as  it  is  dividing  into 
its  four  tendons.    Function. — To  flex  the  toes. 

The  lumbricaies  pedis  (Fig,  255)  arise  by  four  tejidinons 
and  fleshy  slips  (consist  in  fact  of  four  small  muscles)  from 
the  tendon  of  the  flexor  longus  digitorum,  and  are  inserted 

Fio,  3S4  reproMntt  the  fint  lajrer  of  MumIm  on  ibe  tole  of  th«  FooL 
a  Abductor  pollicii  p«dii.  t  b  Iti  tsndoa.  a  e  Flexor  breTii  pollici*  pedit. 
i  Tondon  of  deiw  loopii  poUicb,  f  ApcmeuKaii  plintarta.  /  Flexor  bra*i* 
digitonini  pedii.  g  Lurabrioalei.  ft  Abductor  BloiBi  digiti  pedit.  t  Flesw 
breTit  miniini  digiti.   j  InteroweiL 
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into  the  base  of  tbe  smaller  toes  at  the  first  phalanx  and 
expansion  of  the  extensor  tendons. 


Fta.  ass. 


THIRD  LAYER. 

The  JkxoT  brevia  poUtcts  (Fig.  255)  arises  by  two  beads, 
between  which  the  tendon  of  the  long  flexor  passes,  iroiii 
the  lower  surface  of  the  os  calcis  and 
external  cuneiform  bone.  It  forms  a 
fleshy  belly,  connected  with  the  abdao- 
tor  and  adductor  pollicis,  and  is  inaerled 
into  the  two  sesamoid  bones  at  the  first 
phalanx  of  the  great  toe. 

Fundion. — To  flex  the  first  joint  of 
the  great  toe. 

The  adductor  poUicis  (Fig.  255) 
arises,  tendinous  and  fleshy,  on  the 
outside  of  the  last,  from  the  calcaneo- 
cuboid ligament,  and  base  of  the  second 
and  third  metatarsal  bones,  and  is  in- 
serted into  the  external  sesamoid  and 
base  of  the  first  phalanx  of  the  great 
toe.  Function. — To  bring  the  great 
toe  towards  the  rest 

The  transverscdia  pedis  arises  from 
the  heads  of  the  four  lesser  metatarsal  bones  by  fleshy  slips, 
which  running  transversely  are  inserted  into  the  base  of 
the  first  phalanx  of  the  great  toe.  Function. — To  approxi- 
mate the  toes. 

'i\ie  flexor  brevia  minimi  digiti  (Fig.  255)  arises  tendinous 
and  fleshy  from  the  cuboid  and  base  of  the  fifth  metatarsal 
bone,  and  is  inserted  into  the  base  of  tlie  first  phalanx  of 
the  little  toe.    Function. — To  flex  tlie  little  toe. 

Tta.  S55  represenU  the  second,  third  ud  fourth  Ujen  of  muxclci  on  Ihc  wle 
of  the  foot.  B  Tendon  of  tibialie  posticus,  b  Tendon  of  flexor  longus  pollicis. 
c  Tendon  of  flexor  longus  digitorum.  d  Diiiiion  of  th«  latter  into  four  tendons. 
t  Their  points  of  intertion.  /riexor  acceaaoriuB.  ;  Ca lean eo  cuboid  ligvmeDt. 
h  Lti  rubric  a  Its  pedis.  >  Abductor  pollicis.  j  Flexor  breTis  pollicis.  t  Tendoa 
of  peroneot  iongui.     I  Flexor  breris  minimi  digiti.    «i  loterossei. 
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FODHTH  LATER. 

The  interoeaei  plantarea  (Fig.  255)  are  three  in  number, 
aad  occupy  the  iaterosaeal  spaces.  They  arise  from  the 
base  of  the  metatarsal  bones,  corresponding  to  the  three 
outer  toes,  and  are  inserted  into  the  base  of  the  first  pha- 
lanx of  these  toes  at  their  inner  sida  Function. — To  ad- 
duct  the  toes. 

MUSCLES  OK  THE  DORSUM  OF  THE  FOOT. 

The  extensor  brevia  dtffUorum  pedis  (Fig.  256)  arises  ten- 
dinous and  fleshy  from  the  anterior  and  outer  part  of  the 
OS  calcis,  crosses  the  foot  obliquely,  and 
divides  into  four  delicate  tendons.  The 
most  internal  is  inserted  into  the  base 
of  the  first  phalanx  of  the  great  toe ; 
the  other  three  join  the  tendons  of  the 
extensor  longus,  which  expand  on  the 
hack  of  the  other  toes.  Function. — To 
extend  the  toes.  > 

The  inleroaaei  dorsalea  (Fig.  256)  are 
fonr  in  number,  on  the  back  of  the  foot, 
and  resemble  those  on  the  hand  in  aris- 
ing by  two  heads  from  adjacent  sides  of 
the  metatarsal  hones.  The  first  is  in- 
serted on  the  inner  side  of  the  first  pha- 
lanx of  the  second  toe,  and  ie  an  adduc- 
tor. The  other  three  are  inserted  on 
the  outer  side  of  the  second,  third,  and  fourth  toes,  and 
are  abductors, 

SECTION    II. 
FASCI*  OF  THE  INFERIOR  EXTREMIXr. 

The  fasciss  of  the  thigh  are  divided  into  the  auperjicial 
/aada  and  fascia  lata. 

Tta.  356  npnwnt)  the  inu*el«»  on  the  Donum  of  (he  Foot,  ate  Extentot 
brcTii  digitorun  pedis,  t  Occaiional  tupernamerarj  tendon,  t  Section  of 
tendoDi  of  Extensor  commuala.  /  Section  of  tendon  of  Extensor  proprius  pol- 
licls.    g  Intcronei  muaclBi.    b  Superior  utragilo  iopboid  ligament.. 
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The  superjlcidl  is  a  continuation  of  the  same  loose  mem* 
brane  covering  the  abdomen.  As  it  passes  over  Ponpart's 
ligament,  it  becomes  more  closely  connected  with  the  deep 
layer.  Upon  the  thigh  it  can  be  separated  into  two  layers, 
enclosing  the  lymphatic  glands  of  the  groin,  adipose  matter, 
and  superficial  vessels  and  nerves.  It  can  be  traced  inward 
to  the  symphysis  pubis,  and  backward  over  the  gluteal 
muscles.  In  the  groin  it  has  a  close  connection  with  the 
fascia-lata. 

Th^  fascia  lata  or  femoral  aponeurosis  completely  invests 
the  thigh,  not  only  surrounding  all  its  muscles,  but  sending 
partitions  within  so  as  to  form  separate  sheaths  for  each. 

It  exterids  from  the  pelvis  above,  where  it  is  continuous 
with  the  iliac  and  perineal  fascia,  to  the  knee  below,  where 
it  is  traced  into  the  fascia  of  the  leg. 

Above  it  is  connected  anteriorly  and  externally  to  Pou- 
part's  ligament  and  the  crest  of  the  ilium,  internally  to 
the  rami  of  the  pubis  and  ischium,  and  posteriorly  to  the 
sacrum  and  coccyx ;  below  it  surrounds  the  knee-joint,  and 
is  attached  to  the  condyles.  This  fascia  is  very  strong,  but 
varies  in  strength  and  density  at  different  points.  On  the 
gluteus  maximus  it  is  thin  and  weak;  on  the  gluteus 
medius  it  is  very  thick  and  strong ;  on  the  outer  side  of 
the  thigh  it  is  much  thicker  and  stronger  than  on  the 
inner.  It  ^as  been  stated  that  the  fascia  lata  surrounds 
and  forms  separate  sheaths  for  the  muscles  by  the  various 
processes  it  sends  off.  It  is  connected  to  the  linea-aspera, 
and  by  its  processes  affords  attachment  to  several  muscles. 
It  presents  many  foramina  on  its  surface,  which  give  pas* 
sage  to  vessels  and  nerves.  One  large  opening,  is  especially 
noticed  in  it,  about  two  inches  below  Pouparfs  ligament, 
for  the  internal  saphena  vein. 

This  saphenic  opening  becomes  the  dividing  point  of  the 
fascia  lata  into  two  portions.  All  on  its  outside  being  called 
the  iiia^j  and  all  on  its  inside  the  pubic  portion  of  the  fascia 
lata.  The  iliac  portion  is  attached  to  Poupart's  ligament, 
and  goes  in  front  of  the  femoral  vessels  in  the  form  of  a 
crescent,  and  is  hence  called  the  cresceniic  or  falc^orm  pro- 
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ceas.  The  ptdnc  portion  is  connected  to  the  spine  and  linea 
innominata  of  the  pubis^  goes  behind  the  femoral  vessels, 
and  is  continuous  with  the  fasoia  iliaca.  Between  and 
connected  to  the  margins  of  the  falciform,  pubic,  and  ilicu^ 
portions  of  the  fascia  lata,  a  thin  membrane,  having  many 
foramina  for  the  passage  of  vessels,  is  seen,  called  cribHr 
form  fascia.  The  fascia  lata  is  distinctly  double  at  some 
points,  as  for  instance  where  it  receives  the  insertion  of  the 
tensor  vaginaa  femoris.  muscle  between  its  two  layers. 

The  fascia  of  the  leg  is  continuous,  as  stated,  with  the 
fascia  lata.  It  is  strongly  attached  to  the  head  of  the  tibia 
and  fibula,  to  the  spine  of  the  tibia,  to  the  external  and 
internal  malleolus,  and  at  the  ankle-joint  thickens,  to  form 
the  annular  ligaments.  It  also  surrounds,  and  at  its  upper 
portion  sends  processes  between  the  muscles,  called  inter- 
muscular septa.  On  the  anterior  leg  it  is  thicker  than 
behind,  and  in  front  of  the  ankle  joint  it  forms  the  anterior 
annular  ligament^  which  is  about  an  inch  and  a  half  broad. 
It  is  attached  to  the  os  calcis  on  its  outer  side;  whence  it 
spreads  forward,  and  to  the  inner  side,  where  it  presents 
two  bands,  one  going  to  the  internal  malleolus,  the  other 
to  the  naviculare,  and  the  plantar  fascia.  The  extensor 
tendons  pass  beneath  .this  ligament,  having  distinct  sheaths 
with  bursas.  Posteriorly  the  fascia  is  thinner  and  double. 
Its  strength  is  however  increased  by  fibres  from  the  ham- 
string tendons.  Its  superficial  layer  is  immediately  beneath 
the  skin.  Its  deep  layer  is  situated  between  the  tibia  and 
fibula,  and  is  called  the  intermvscular  fascia.  At  the  ankle 
joint  the  posterior  fascia  of  the  leg,  its  superficial  portion, 
becomes  thickened  to  form  the  external  and  internal  annular 
ligaments.  The  former  stretches  from  the  outer  malleolus 
to  the  os-calcis,  and  binds  down  the  peroneal  tendons ;  the 
latter  goes  from  the  internal  malleolus,  to  the  tuberosity 
and  side  of  the  calcis.  This  is  a  strong  ligament  and  gives 
passage  and  protection  to  the  flexor  tendons  and  vessels. 

The/o^cia  upon  the  dorsum  of  the  foot  is  continued  from 
the  anterior  annular  ligament,  and  forms  only  a  thin  layer. 

^\ie  plantar  fascia  (aponeurosis  plantaris)  is  a  very  thick, 
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dense^  fibrous  membrane,  situated  between  tbe  skin  and 
muscles,  •  attached  to  the  tubercles  of  the  os  calcis,  and 
spreading  over  the  whole  sole  of  the  foot.  It  is  divided 
into  three  portions, — ^an  outer,  attached  to  the  base  of  the 
fifth  metatarsal  bone — an  inner  connected  to  the  metatar- 
sus of  the  great  toe;  and  a  middle,  much  thicker  and 
denser,  which,  as  it  leaves  the  os  calcis,  expands,  and,  at 
the  heads  of  the  metatarsal  bones,  divides  into  five  fasciculi, 
each  of  which  again  divides  so  as  to  form  a  slit  for  the 
passage  of  the  flexor  tendons.  These  go  to  be  inserted  into 
the  sides  of  the  basis  of  the  first  phalanges  of  the  toes. 

SECTION  III. 
BLOOD-VESSELS  OF  THB  INFERIOR  BXTREMIT7. 

The  femoral  and  popliteal  arteries,  with  their  branches, 
.are  the  sources  of  arterial  supply  to  the  lower  extremity. 

FEUORAL  ARTERT. 

'The/emoroZ  artery  is  a  continuation  of  the  external  iliac. 
At  about  the  centre  of  Poupart's  ligament  it  commences, 
and  extends  obliquely  inward  along  the  anterior  thigh  to 
an  opening  in  the  adductor  magnus  muscle,  through  which 
it  passes,  and  changes  its  name  to  popliteal. 

In  its  course  it  first  passes  over  the  common  junction  of 
the  psoas  magnus  and  iliacus  inteinus,  then  over  the  ad- 
ductors brevis  and  longus.  Above  it  is  rather  superficial 
and  simply  covered  by  a  thin  layer  of  the  fascia  lata ;  at 
the  middle  of  the  thigh  the  sartorius  crosses  it,  and  here  is 
also  seen  a  strong  covering  of  aponeurotic  membrane  from 
the  vastus  internus,  and  adductor  longus.  At  Poupart's 
ligament  the  femoral  vein  is  on  the  inside  of  the  artery, 
while  as  it  descends  the  vein  gets  behind  it.  The  anterior 
crural  nerve  is  to  the  outside,  and  one  of  the  branches  de- 
scends along  the  front  of  the  artery  within  the  sheath. 

A  line  drawn  from  midway  between  the  anterior  supe- 
rior spinous  process  of  the  ilium  and  symphysis  pubis  to 
the  inner  side  of  the  patella,  will  indicate  the  course  of  this 
vessel. 


ASTERHS  OP  THE  nfPKRIOR  EXTKHKITT. 


BRANCHES  OF  THE  FEMORAL  ARTEBT,    (Fig.  25T-) 

The  aujperfidal  epigastric  comes  from  the  femoral,  just 
below  Poupart'a  ligameDt,  pierces  the  fascia-lata,  and  as- 
cends  to  the  umhilicua,  immediately  f,q.  357, 

beneath  the  skin,  giving  branches  to 
the  iugtiioal  glands. 

The  super/icial  circumflexa  ilii  comes 
also  from  the  femoral,  just  below  ' 
Poupart's  ligament,  goes  through  the  i 
fascia,  and  proceeds  outward  to  the  W 
crest  of  the  ilium,  giving  branches  | 
to  the  glands  of  the  groin,  the  super-  j^ 
ficial  fascia,  and  the  skin. 

The  external  pudic,  two  or  three  in 
number,  small,  and  sometimes  coming 
from  a  common  trunk,  are  distributed 
upon  the  inguinal  glands,  penis,  scro- 
tum of  the  male,  and  labia  of  the 
female. 

The  profunda /emoris  is  the  largest 
branch,  and  comes  from  the  femoral 
about  two  inches  below  Poupart's  liga- 
ment Itdescendsbehind  the  femoral, 
and  gives  off  the  following  branches : 

The  external  circumjlex,  which  sometimes  comes  from  the 
femoral,  passes  behind  the  sartorius  and  rectus  muscles  to 
the  outer  aide  of  the  thigh,  where  it  divides  into  three  seta 
of  branches,  a  superior  and  middle,  supplying  the  tensor 
vagina;,  gluteus  niedius,  and  anastomosing  with  the  glu- 
teal, ischiatic,  and  internal  circumflex  arteries;  and  a  de~ 
scending  set,  which  go  to  the  knee  and  anastomose  with 
the  external  articular. 

Fio.  257  reprateoti  the  FemonI  Artarj  with  iti  brancbei.  •  to  &  Femoral 
•rtar;.  e  Superficial  epif^tric.  d  d  Ezlcnial  pudici,  1 1  Profunda  femorii. 
/  Intenial  circurDflex.  g  External  circumflex,  k  k  Ferforatiag  arteriei.  i 
Epigaitrie.  j  Circaroflexa  ilii.  it  Muacolar  bianchei.  I  Superior  inlemml 
trtieular.    m  Braoch  of  the  latter. 


in 
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The  iniemal  ctrcwm/fea:,  larger  than  the  laat,  comcB  off 
below  it,  and  sometimes  from  it.  It  paBses  deep  between 
the  psoaa  and  pecticeus  muscles,  and  winds  roand  the  neck 
of  the  femur,  supplying  the  hip  joint  and  rotator  muscles. 
The  perforating  arteries  are  three  or  four  in  nmnber, 
and  named  numerically  first,  second,  third,  and  fourth. 
Fio.  258,  They  perforate  the  adductor  magnns,  and 
are  distributed  to  the  moscles  on  the  back 
of  the  thigh. 
The  anasloTnotica  magna  is  the  last  braDcb 
[r  of  the  femoral  just  at  its  termination ;  it 
descends  to  supply  the  parts  about  the  knee, 
and  to  anastomose  with  the  articular  and 
long  branches  of  the  external  circumfiex. 

Muscular  branches  are  given  off  by  the 
femoral  through  all  its  course. 

THE  POPLITBAL  ABTERT. 

The  poplileal  artery  extends  from  the 
opening  in  the  tendon  of  the  adductor 
magnus,  to  the  opening  in  the  interosseous 
ligament  of  the  leg,  and  is  a  continn&tion 
of  the  femoral.  Its  course  is  obliquely  out- 
ward to  the  centre  and  lower  part  of  the 
popliteal  space,  situated  between  the  outer 
and  inner  bamstring  muscles,  and  imbedded 
in  a  quantity  of  adipose  matter.  Both  the 
popliteal  vein  and  neirve  are  superficial  to 
the  artery. 


Fi«.  358  nprtMnli  the  Fopliled  ud  Poalerior  Tibial  Arterj. 
torming  the  inner  hamatring.  S  TendoD  of  outer  bimitring.  3  Popliteus 
muscle.  4  Flexor  longui  digitorum.  5  Tibialis  posticus.  6.  Fibula.  7 
FeroneJi  miiscles.  B  Flexor  lon^s  pollicia.  9  Popliteal  arlarj,  whieh  m 
Men  to  giTC  off  at  its  upper  part  two  superior  articular  branches,  the  odb 
«xtema1,  the  other  iDternal;  also  two  at  its  kurer  part,callediDferior  extenal 
and  iDtemal  artleulu  brsTtcbes,  with  one  in  the  centre — tbe  aiddle  articular. 
10  Anterior  tibial  artery.  11  Poiterlor  tibial  arterj.  13  Relation  of  artory 
with  tMidona  at  the  ankle  joint.  13  Peroneal  arteiy.  14  Poaterior  peroneal 
braneh. 
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BRANCHES  OF  THB  POPLCIEAL  ABTZBT^   (^^S-  ^^^■) 

Muactdar  brxmchea  supplying  tlie  haiDstting  aad  gastroo- 
nemins. 

The  superior  articular,  esetemtd  and  pm.  959. 

internal,  triad  roand  the  condyles  of 
the  femnr,  supply  the  knee  joint,  and 
anastomose  with  the  lower  articular, 
the  anastomotica,  and  the  external  cir- 
cumflex arteries. 

The  iv/erior  articular  surround  the 
lower  part  of  the  knee  Joint  abont  the 
head  of  the  tibia,  and  are  also  external  '*£ 
andinternal.  Theyanastomosewiththe  „E 
superior  and  anterior  tibial  recurrent,  '^fl 

The  middle  articular  or  azygos  is  the 
smallest  of  the  articular  branches,  and 
piercestheposteriorligamenttosnpply 
the  synovial  membTane  of  the  joint. 

The  aural  or  gastrocnemial  branches, 
two  in  number,  go  to  the  heads  of  the 
gastrocnemius.  At  the  lower  border  of 
the  popliteal  space  the  popliteal  artery 
divides  into  the  anterior  and  posterior 
tibial  arteries. 

ASTERIOB  TIBIAL  ARTERT. 

The  anterior  tibial  pasBCB  through 
the  opening  of  the  interosseous  liga- 

Fia.  9S9  raprouBti  the  anMrior  Tibia]  aittrj  ud  Nerrei  of  the  Leg. 
1  Patell*.  S  Tendoa  of  raclat  natcle.  3  Vutw  exlemui.  33  ExtenU 
ctiUneom  nerre.  S4  Superior  external  articular  artarf .  4  Vailua  laleniat 
niucle.  S5  Superior  internal  articular  arlerj.  5  Patellar  branebei  of  tbe 
aaphenMH  nerve.  6  Inferior  iatenal  ariiouUr  artery.  7  Inferior  asternal 
arliouUr  artery.  8  Recurrent  artiealar.  9G  Tibialie  anticui  muicle.  9  9  An- 
terior tibial  artery.  97  Anterior  tibial  nerre.  38  Extenor  loopi*  digltoniin. 
99  Anterior  annular  lipment.  11  Extemor  propriui  pollicis.  13  Tibia, 
SO  Internal  taphenona  vein.  31  Saphenou*  narre.  13  Internal  malleolar 
ariery.  14  Biteraal  malleolar  artery.  15  Anterior  peroneal  a^ry.  16  Ek- 
leraal  popliteal  nerre.  IT  17  Cataneoot  branchei  of  external  popliteal  neria. 
33  Gutroctiemiu*  muicle.  16  Muiculo-cutaneoui  nerTe.  19  19  Venoui  aroh 
W  the  donant  of  the  foot    90  Dorialii  pedii  artery.    93  Tartal  artery. 
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ment;  near  the  head  of  the  fibula,  and  descends  in  front  of 
the  ligament,  being  deeply  hid  above  by  the  tibialis  anticas 
and  extensor  longus.  At  its  lower  part  it  is  superficial, 
passing  under  the  annular  ligament  and  over  the  front  of 
the  ankle  joint,  where  it  can  be  felt  pulsating,  and  runs  to 
the  base  of  the  metatarsal  bone  of  the  great  toe  where  it 
terminates.  Two  veins  and  the  anterior  tibial  nerve  ac- 
company this  artery. 

BRANCHES  OF  THE  ANTERIOR  TIBIAL  ARTERT. 

The  recurrent  passes  inward  and  upward  around  the 
knee  joint,  and  anastomoses  with  the  articular. 

MiLSCidar  branches  are  given  oflf  all  along  the  course  of 
the  artery  to  the  muscles. 

The  malleolar^  eoctemaL  and  internal^  go  to  the  outer  and 
inner  side  of  the  ankle  joint. 

The  tarsal  supply  the  tarsus. 

The  metatarsal  gives  branches  to  the  tai^sus^  and  supplies 
three  of  the  outer  interosseal  spaces. 

The  arteria  poUids  is  the  continued  trunk  of  the  ant^ 
rior  tibial,  which  runs  along  the  back  of  the  great  toe,  and 
sends  a  branch  to  the  adjoining  toe. 

The  commumcaTis  is  another  terminating  branch  of  the 
anterior  tibial,  which  descends  between  the  two  heads  of 
the  first  dorsal  interosseous  muscle  into  the  sole  of  the  foot 
to  anastomose  with  the  external  plantar  artery. 

The  posterior  tibial  artery  (Fig.  258)  forms  the  other  ter- 
minating branch  of  the  popliteal^  and  extends  from  the 
head  of  the  tibia  to  the  sinuosity  of  the  os  calcis.  It 
descends  the  posterior  part  of  the  leg,  covered  by  the  gas- 
trocnemius and  soleus,  and  at  its  lower  portion  runs  along 
the  inner  margin  of  the  tendo-Achillis  behind  the  malleolus 
internus.  The  posterior  tibial  nerve  and  two  veins  attend  it 

BRANCHES  OF  THE  POSTERIOR  TIBIAL  ARTERY. 

The  peroneal  artery  is  the  first  branch  of  importance, 
and  descends  along  the  inner  border  of  the  fibula  to  the 
external  ankle,  supplying  branches  to  the  muscles  in  its 
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course,  and  diridiag  into  the  oftferior  and  posterior  peroneal 
arteries.     The  former  gets  throagh  the  iaterosseous  liga- 
ment, about  two  iuches  above  the  f,o.  sgo. 
ankle,  and  is  distributed  upon  the 
upper  external  part  of  the  foot ;  the 
latter  supplies  the  heel  and  external 
ankle.  Mascvlarbranches  are  given  off 
to  the  various  muscles  in  its  course. 

The  nutritious  artery  enters  the  nu- 
tritious foramen  of  the  tibia. 

The  plantar  arteries  form  the  ter- 
minating branches,  and  are  two  in 
number. 

The  external,  the  larger  of  the  plan- 
tar branches,  passes  outward  and  for- 
ward above  the  flexor  brevie  to  the 
fifth  metatarsal  bone;  from  this  it  ' 
curves  inward,  across  the  foot,  to  the  " 
first  metatarsal  bone,  forming  the  ar-  ' 
cus  plantaris,  and  ends  by  anastomo- 
sing with  the  anterior  tibial.  In  its  course  the  external 
plantar  gives  off  the  per/orating  branches,  fonr  in  number, 
from  its  arch,  which  perforate  as  well  as  supply  the  inter- 
osseous muscles. 

The  digital  arteries  come  also  from  the  plantar  arch,  and 
after  sending  branches  to  the  lumbricales  and  interossei, 
divide  so  as  to  supply  the  adjacent  sides  of  contiguous  toes. 
The  artery  of  the  little  toe  runs  along  its  outer  surface. 

The  intemai  plantar  passes  along  the  inner  side  of  the 

Fia.  360  represeali  the  ArterJei  on  tho  Sol*  of  the  Fool,  a  Poilerior  Ubikt 
artery,  t  Brancliet  to  the  heel,  c  Branch  of  Ibe  posterior  perooeal  artery. 
i  Point  of  diTisioD  into  external  Knd  iDtemil  plantar  arteries,  t  External 
plantar.  /Point  where  the  eslemal  plantar  begini  to  form  iti  arch,  g  \au- 
lomosis  of  anterior  tibial  with  the  plantar  arch,  k  ij  Huicular  brancbei  of 
aitemal  plantar,  k  Anailomoiii  of  external  plantar  with  the  metatanal  arterj. 
J  m  Digital  branches  to  the  little  toe.  »  Digital  branchei  to  the  other  loe*. 
•  0  Dittribution  of  latter  upon  the  toei.  p  Internal  plantar  artery,  q  Iti  anat- 
lomosis  wiLh  the  plantar  arch,  ri t  Muicular  brancbee  of  intemai  plantar. 
t>  Digital  branch  to  the  big  toe.  «  Sub  articular  branch.  «  Aoaslomoiil  in 
the  pulp  of  the  toe. 
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eole  of  the  foot,  supplying  the  muscles  of  the  great  toe,  and 
anastomosing  with  the  digital  arteries. 

VKIHB  OF  THE  INVKUIOE   KyTH^M' '''^- 

Fw.  961.  The  TeiuB  of  the  lower  extremity,  like 

those  of  the  upper,  are  divided  into  the 

supernal  and  deep.    The  superficial  ^ein* 

c  are  situated  immediately  beneath  the  skin, 

■^and  consist  of  the  internal  and  external 

f  eapkema. 

The  internal  aaphena  begins  on  the  inner 

I  and  upper  part  of  the  foot,  ascends  in  front 

r  of  the  internal  malleolus,  along  the  inner 

portion  of  the  leg  to  the  inner  condyle, 

behind  which  it  passes  ;  from  this  it  gtjD 

ascends  along  the  inner  and  anterior  part 

of  the  thigh  to  within  two  inches  of  Fob- 

part's  ligament,  where  it  penetraifis  the 

fascia  lata  to  join  the  femoral  vein.   In 

this  conrse  it  receives  numerons  cntftneoia 

1  veins,  and  at  its  termination  is  joined  by 

I  the  pudic,  superficial  epigastric,  and  sn- 

'  perficial  circumflex  veins. 

The  external  aaphena  begins  at  the  onter 
ankle  and  dorsum  of  the  foot,  ascends  on 
the  hack  of  the  leg  to  the  ham,  where  it 
joins  the  popliteal  vein. 

The  deep  veins  accompanying  the  Rrte- 
ries  have  the  same  names,  and  are  two 
for  each  artery,  called  vense  comitea; 
hence  we  have  anterior,  posterior  tibial  and  peroneal  veins, 
uniting  to  form  the  pcptUeal,  which  is  superficial  to  the 
artery.  After  traversing  the  popliteal  space  to  the  opening 
in  the  tendon  of  the  adductor  magnus,  it  changes  its  name 
to  femoral.  From  this  point  the  femoral,  which  is  here  on 
Fm3.  961  r«pr«MnU  the  Sapheoa  Major  Vein.  ■  Superficial  epipitric  nif- 
h  Inlcrnal  pudio  Tstn.  «  Superficial  circumBcx  feiti.  d  Origin  cf  HphtDa 
m^Jor.    (  Iti  termioatioD  id  the  femoral  rein. 
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the  outside  of  the  artery,  gets  behind  it  as  it  asceDds^  and 
ut  the  upper  part  of  the  thigh  is  on  the  inner  side.  Having 
reached  Poupart's  ligament,  it  again  changes  its  name,  and 
becomes  the  external  Uiac  vein,  which  will  be  found  described 
along  with  the  veins  of  the  trunk.  The  popliteal  receives, 
besides  the  external  saphena,  the  articular  veins  of  the 
knee  joint  The  femoral,  besides  the  internal  saphenus^ 
receives  the  muscular  veins  and  veins  of  the  profunda. 

SECTION   IV. 
NERVB3  OF  THB  INFERIOR  EZTREMI7T. 

The  acurce  of  nervous  supply  to  the  lower  extremity 
oomes  from  the  lumbar  and  sacral  pleocuses.  These  plexuses 
(see  Fig.  204)  form  two  large  nerves,  the  anterixxr  crural^ 
and  great  sciatic,  the  origin  of  which,  together  with  the 
plexuses,  are  all  described  under  the  head  of  nerves  of  the 
chest  and  abdomen.  The  branches  from  the  lumbar  plexus 
which  supply  the  upper  part  of  the  thigh,  as  the  masculo- 
mUaneaus,  geniio  crural,  obturator,  and  anterior  crural,  have 
also  been  described. 

BRANCHES  OF  THB  ANTERIOR  CRURAL  NSRVB. 

The  cutaneous  hrandhes,  four  or  five  in  number,  pierce  the 
fetscia  lata,  and  from  their  direction  upon  the  skin,  have 
been  called  the  middle,  external,  internal  and  anterior  cuta-- 
neous  nerves.  These  principally  supply  the  integuments 
on  the  anterior  and  inner  part  of  the  thigh,  some  descend* 
ing  as  low  as  the  knee. 

Muscular  Branches, — These  are  numerous  to  the  various 
muscles  on  the  front,  inner  and  outer  portions  of  the  upper 
part  of  the  thigh. 

The  arterial  branch  penetrates  the  sheath  of  the  femoral 
vessels,  and  sends  twigs  which  surround  them. 

The  internal  saphemis  penetrates  the  sheath  and  accom- 
panies the  femoral  artery  to  the  opening  in  the  adductor 
magnus.  It  here  leaves  the  artery,  and  getting  to  the  inner 
side  of  the  knee,  between  the  tendons  of  the  sartorius  and 
gracilis,  joins  the  internal  saphena  vein,  which  it  attends 
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to  the  inner  side  of  the  foot,  supplying  in  ita  coarse  the 
integumenta  of  the  leg.  The  internal  saphenus  commoni- 
cates  with  the  obturator,  and  the  following  branches  are 
Fia.  ass.  named  as  proceeding  from  it:  A/e- 

tnoral  cutaneous  to  the  integumenta  of 
the  inner  and  enter  thigh ;  a  iUnai 
cutaneous  going  oflF  a  little  above  the 
inner  condyle,  and  descending  to  sup- 
ply the  inner  leg  as  low  as  the  ankle; 
an  articular  branch  to  the  knee  joint, 
and  an  anterior  cutaneous,  given  off 
near  the  inner  condyle,  to  supply  the 
parts  about  the  patella. 

BBAMCaiEa  OF  THE  SACRAL  PLEXTO  OODfS 
TO  THE  THIOH,  (Fig.  263.) 
The  lesser  sciatic  or  isckiatic  nerve 
comes  out  of  the  pelvis,  below  the 
pyriformis,  in  company  with  the  ischi-  ' 
atic  artery,  and  is  divided  into  mus- 
cular and  cutaneous  branches.  The 
muscular  are  called  the  inferior  glutetd 
ncrrea, and  go  chiefly  to  the  lower  part 
of  the  gluteus  maximus,  some  of  the 
filaments  being  traced  to  the  inner 
thigh  and  perineum. 

Of  the  oUaHeoas  brandies,  some  go 
to  the  perineum  and  are  called penneol 
cutaneous.  A  branch,  called  posterior 
cutaneous,  is  traced  over  the  tuberosity  of  the  iechium,  and 
at  the  lower  portion  of  the  gluteus  maximus,  comes  through 
the  fascia  and  descends  along  the  posterior  and  middle 
part  of  the  thigh,  and  the  popliteal  space,  as  low  down  as 
the  middle  of  the  calf  of  the  leg.     In  this  course  it  gives 

Fio.  S63  repMBeab  Ihe  Bnterior  Crural  Nerve  and  ita  bnncbet.  a  Point 
whsra  tha  Bnterior  orunl  emerges  from  beneath  PoupBTC*  ligemeuL  I  Di- 
Tition  of  the  nem  into  its  branchei.  «  Femoral  trterj.  d  Femonl  Teub 
e  Bnoebei  of  obturator  nerre.    /Sapbeaa  nerre. 
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off  many  cutaneoos  braccliea  to  tlia  posterior  and  lateral 
parts  of  the  thigh,  as  well  as  a  communicating  branch  in 
the  ham,  to  the  external  aaphenua  nerve. 

The  gluteal  nerve  comes  out  of  the  pel-  jta.  263. 

TIB,  through   the   great  sciatic   foramen,       ,\, 
along  with  the  gluteal  artery,  and  divides     ^x"^ 
into  a  superior  branch,  which  ascends  to  t  *^ti 
supply  the  gluteus  medius  and  minimus 
muscles;   and   an  inferior  braTich,  which 
descends  to  supply,  besides  the  glutei,  the 
tensor  vaginie  femoris. 

The  internal  pudic  and  obturator  nerves 
are  described  in  another  place. 

The  ffreat  sciatic  or  posterior  crural 
nerve  (Fig.  263)  is  the  principal  trunk 
from  the  eacral  plexus,  and  the  largest 
nerve  of  the  body ;  it  comes  out  of  the 
pelvis  through  the  larger  sciatic  foramen, 
below  the  pyriform  muscle,  sometimes 
through  it ;  descends  on  the  back  of  the 
thigh,  about  midway  between  the  tuber- 
osity of  the  ischium  and  trochanter  major, 
over  the  small  rotators,  to  about  half  way 
down  the  thigh,  where  it  divides*  into  the 
popliteal  and  peroneal.  This  dirisioo  some- 
times occurs  as  higli  as  the  pelvis  at  the 
plexus.  Above  it  is  concealed  by  the  gln- 
teuB  maximos,  below  by  the  hamstring 
muBcles.  The  sciatic  nerve  gives  off  fila- 
ments to  the  hip  joint,  the  various  mas- 
cles  in  its  course,  and  the  integuments. 

The  popliteal  nerve  may  be  considered  the  continued  trunk 
Fio.  363  repreaBDtt  the  Sacral  Pl«xui  and  its  branchei.  a  Lumbo  tacral 
nerre.  t  Gluleal  ncrre.  e  Anterior  branchet  of  the  four  upper  ueral  nerrw. 
d  Sacral  plexu*.  <  liil«ni*l  pudic  nerve.  /Leuer  aciatio  oerre.  f  Great 
seialle  nerve.  JhEiternal  popliteal  Derre.  i  Intetnal  popliteal  nerve.  Jltt 
branches  to  the  calf  of  the  leg.  Jb  Poiterior  tibial  nerra.  I  Plantar  nervea. 
n  Anterior  tibial  nerve,  n  Uuaculo  eutaaeou*  nerve,  g  lu  culaneoua  portion. 
p  External  sapbenu*  nerve. 
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of  the  great  sciatic.  It  accompanies  the  popliteal  artery 
between  the  heads  of  the  gastrocnemius,  to  the  lower  border 
of  the  popliteus  muscle^  where  it  becomes  the  posterior 
tibial  nerve. 

BRANCHES  OF  THE  POPLITEAL  NERVE,  C^lg-  ^^O 

Eoeteiiwl  saphenua  or  communioana  tibicR  comes  off  above 
the  knee  and  descends  the  back  part  of  the  leg,  beneath  the 
fascia,  to 'about  halfway  between  the  knee  and  foot,  where 
it  emerges  and  becomes  cutaneous,  unites  with  a  branch 
from  the  peroneal  nerve,  and  is  then  traced  in  company 
with  the  external  saphenus  vein  on  the  outer  border  of  the 
tendo-Achillis  to  the  back  part  of  the  external  malleolus. 
It  is  distributed  by  numerous  filaments  to  the  integuments 
of  the  heel,  sole,  and  outer  margin  of  the  foot  and  little 
toe,  communicating  likewise  with  the  dorsal  nerves  of  the 
foot. 

Muscidar  branches  are  sent  off  to  the  gastrocnemins, 
soleus,  plantaris  and  popliteus  muscles. 

Articular  branches  come  off  and  go  to  the  joint 

POSTERIOR  ^TIBIAL  NERVE,  (Fig.  263.) 

The  posterior  tibial  nerve  is  a  continuation  of  the  popliteal, 
and  accompanies  the  posterior  tibial  artery  to  the  back  part 
of  the  inner  ankle,  where  it  divides  into  the  internal  and 
external  plantar  nerves.  The  posterior  tibial  sends  off  in 
its  course  a  few  muscular  branches,  and  a  few  cutaneons 
plantar  branches. 

The  internal  plantar^  (Fig.  264,)  larger  than  the  external, 
goes  along  the  inner  side  of  the  tarsus,  giving  filaments  to 
the  plantar  muscles  and  integuments,  and  at  the  base  of 
the  great  toe  it  divides  into  four  digital  branches^  the  first 
running  along  the  tibiaF  side  of  the  great  toe,  and  the 
other  three  subdividing  so  as  to  supply  the  opposing  sides 
of  all  the  rest  except  the  little  toe. 

The  exterMil  plantar  nerve  accompanies  the  external  plan- 
tar artery  to  the  fifth  metatarsal  bone,  where  it  divides 
into  two  digital  branches^  one  of  which  goes  along  the 
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outer  side  of  the  little  toe,  and  the  other  divides  so  as  to 
supply  the  opposiag  aides  of  the  little  and  the  fourth  toe. 
The  external  plantar  supplies  the  various  muBcIes  in  its 
course,  as  well  as  the  integameats  ou  the  outer  margin 
and  sole  of  the  foot. 

PBROITEAL  KBRVB,   (Fig   263.) 

This  nerve  ia  the  external  popliteal,  or  second  division 
of  the  great  sciatic.  It  descends,  along  with  the  tendon  of 
the  biceps,  to  the  head  of  the  fibula,  Fio.  se*. 

■where  it  divides  into  the  anterior  tibial 
and  exlemal  peroneal  branches.  Be- 
fore this  division  it  sends  oflf  two  long 
branches,  called  the  external  and  in- 
ternal peroneo-cutaneous  nerve,  the 
former  being  distributed  to  the  in- 
teguments along  the  fibula,  the  latter 
descending  on  the  gastrocnemins,  and 
about  the  middle  of  the  leg  uniting 
with  the  external  saphenus  or  com- 
municans  tibite. 

The  anterior  tibial  nerve  (Fig.  259) 
descends  in  front  of  the  interosseous 
ligament,  along  with  the  anterior 
tibial  vessels,  to  the  anicle,  where  it 
passes  under  the  annular  ligament, 
and  is  distributed  to  the  muscles 
and  integuments  OD  the  dorsum  of  the  foot  and  the  two 
first  toes ;  it  supplies  the  various  muscles  in  its  course. 

The  exlermd  peivneai  or  ntusculo-crUaneoua  nerve  (Fig. 
259)  descends  the  leg  between  the  peroneus  longus  and 
extensor  longus  digitorum,  and  about  the  middle  of  the 

Fis.  364  rapreuDli  the  Flintar  N«rr«i.  1  FMterior  tibltl.  9  Abduolor 
pollir.iB.  3  Flexor  breiii  digilcmm.  4  4  Seotioa  of  tendoni  of  thii  latter 
muscle.  5  5  Abductor  miDimi  di^itl.  G  MumuIui  MoaMoriiu.  T  Ertern*! 
plaotar  trterj.  8  Inienikl  plwitar  arteij.  9  9  Estenal  plantar  artery  Id  the 
deep  portion  of  tbe  foot.  11  Poiat  where  esternal  plantar  artery  gala  to  tbs 
donun  of  the  foot.  13  Flexor  longus  pollioii.  13  Foiterior  tibial  atnt. 
11  Internal  plantar  nerre.    15  External  plaotar  nerre.    16  Kgital  narrei. 
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leg  it  penetrates  the  fascia^  and  goes  to  the  outer  malleolnfl, 
where  it  divides  into  external  and  internal  branches — the 
former  supplying  the  integuments  on  the  three  outer  toes, 
and  connecting  with  the  external  saphenus ;  the  latter 
heing  distributed  on  the  two  first  toes,  and  communicating 
with  the  internal  saphenus. 


SUMMARY  OF  THE  MUSCLES  OF  THE  INFERIOR  EXTREUmT. 

MU^LES   OF   THE    THIGH. 


OW  TBC   FRONT. 

Tensor  Tagin»  feraoris. 

Sartorius. 

Rectus. 

Vastus  internus. 

Vastus  ezternus. 

Cnireus. 

OW   THB  BACK. 

Biceps. 

Semitendinosus. 
SemimembraDOsus. 


INWUl  MViCLKi. 

Uiaeus  interaus. 
Psoas  magnus. 
PecUoeus. 
Adductor  longus. 
Adductor  bre^is. 
Adductor  magnus. 
Gracilis. 


MUSCLES   OF   THE    LEO. 


ON  TBI  FRONT. 

Tibialis  auticus. 
Extensor  longus  digitorum. 
Extensor  longus  pollicis. 
Peroneus  tertius. 

DN   THE   OUTER  LEO. 

Peroneus longus. 
Peroneus  brcTis. 


ON  THX  BACK. 

Gastrocnemius. 

Plant&ris. 

Poplitens. 

Flexor  longus  pollicis. 

Flexor  loogus  digitonioi. 

Tibialis  posticus. 


ON   THE    DORIUM. 

Extensor  brcTis  digitorum. 
Interossei  dorsales. 


ON    THE    SOLE. 

Abductor  pollicis. 
Flexor  bref  is  digitorum. 
Abductor  minimi  digiti. 


MUSCLES   OF   THE    FOOT. 

Musculus  accessorius. 

Lumbricales. 

Flexor  bre?is  pollicis. 

Adductor  pollicis. 

Flexor  breyia  minimi  digiti. 

Transer?alis  pedis. 

Interossei  plantares* 


RELATIONS  OF  THE  MOUTH  WITH  THE  EXTREMITIES.    T85 

The  muscles  of  the  hip,  which  are  most  generally  found 
among  those  of  the  lower  extremities,  will  he  found  in  the 
summary  of  the  muscles  of  the  trunk. 

ANATOMICAL  AND  PHYSIOLOGICAL  RELATIONS  OP  THE  MOUTH 

WITH  THE  KXTICBMITIES. 

Under  this  head  we  shall  only  refer  to  the  well  known 
pathological  fact  of  trismus  or  locked-jaw  resulting  from 
injury  to  the  toes,  thus  establishing  a  relation  between  the 
mouth  and  inferior  extremities.  This  relation,  in  all  prob- 
ability, occurs  through  the  spinal  marrow  and  fifth  pair  of 
nerves. 

The  relations  of  the  mouth  with  the  superior  extremities 
are,  no  doubt,  equally  close  and  important  with  those  of 
the  inferior  extremities. 


THE  END. 
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Hippocrates,  •       ...  34 
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Hog,  teeth  of,         ...  285 

Horizontal  fissure  of  IWer,  .  .578 

Horner 39 

Horse,  teeth  of,   .        .        .  .  287 

Humero-scapular  artieultttion,  704 
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Development  of,      .       •  694 
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Hyaloid  membrane,     .        •  •  345 
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Hyoid  artery, .        .        .       430,  503 

Hyogiossus,  «      .        .        •  •  306 
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Nerve, 
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Maxillary  artery,     .  433 
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Articulation  of,  213 

Structure  of,  .    212 
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Inferior  Musculo-cutaneoua  nerra,  €35 

Orbital  artery,      •       •        .434 

Palatine  artery,        •        •       430 

Palpebral  sinus,    •        •        .  356 

Pharyngeal  artery,   •        •       431 

Strait  of  pelyis,     .        •        .479 

Thoracic  artery,      •        •       728 

Thyroid  artery,     «       .       .506 

Vein,  .       •  509 

Turbinated  bones,        •       .       .207 

Articulation  of,        •       •       906 

Derelopment  of,   •        •        •  208 

Structure  of,    ...       206 

Vermiform  process,      .        •  405 

Inflammation  of  mucous  memb.     141 

Infra  orbital  artery,     .        .  227,  261 

Canal,         •       .       198 

Foramen,        •       •  198 

Orbital  nerve,  .       •       •       263 

Spinatus,       .        •        .        .710 

Infra- spinous  fascia,         •       725 

Trochlear  nerTO,  •       •       •  354 

Infundibuli  of  kidneys,    .        «       641 

Infundibuliform  fascia,         •        .  547 

Infnndibulum, .        •        •       •       412 

Of  the  ear,    .        .        •        •  37S 

Inguino-cutaneous  nerre,         .       635 

Insectivora,  teeth  of,   .        •        .  278 

Insertion  of  muscles,       .        .       144 

Inspiration,  ....  612 

Intercostal  arteries,         .        .       627 

Inierarticular  cartilage,  sternum,  702 

Lower  jaw,  214 
Claricular  ligament,     .        .  703 
Intercostales,  •        .        •       599 

Intercostal  n^rres,       .        .        .  633 
Costo- humeral  nerres,      741,  633 
Crural  lamina,      .        .        .  412 
Lobular  fissure,       •        .       583 
Space,    .        •        .583 
Maxillary  Dones,      •        •       199 
Ligament  of  lower  jaw,    215 
Pubic  ligament,    •        .       .  676 
Spinales,  ....       496 
Spinous  ligamentSt       •        •  457 
Transverse  lieaments,      •       457 
Intertrochanteric  line,         •        .  744 
Vertebral  foramen, .       •       444 
Ligaments, .   455)  466 
Intestines,       ....       564 
Inter  transversales,  •        .  496 

Internal  abdominal  ring,  .       547 

Carotid  artery,  •  .  425,  428 
Malleolus,  ...  746 
Oosto-transTerse  ligament,  .  466 
Cutaneous  nerve,  .  .  738 
Epigastric  artery,  .  •  548 
Iliac  artery,  ...  98 
Jugular  vein,  •        .  508 

Lateral  lig.  of  ankle  joint,      756 
Elbow  joint,    705 


Internal  lateral  lig.  of  knee  joint4  753 

of  wrist  joint,  706 

Mammary  vein,       .  509 

MaxUlary  artery,     260,  429,  432 

Vein,       .       .  263 

Oblique  muscle,    .        .  .  542 

Occipital  protuberance,   •  183 

Organs  of  sense,  •       .  .  366 

Plantar  artery,  777 

Nerve,     .       •  .  783 

Pudic  artery,    .       .        •  660 

Nerve,        .  .781 

Respiratory  nerve,  .       .  513 

Sapnenus  nerve,           •  •  779 

Saphenavein,          •        .  778 

Sphincter  ani,       •        •  .  574 

Interossei  Dorsaies,        •       •  769 

Plantares,   .  •  768 

Interoeseous  artery,        •  733 
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Nerve,       •       •  739 

Ligament  of  leg,  .       •  •  755 
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Blood-vesseli  of^  .  .  338 
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Structure  of,    .        .        •  337 

Irregularities  of  the  teeth,  •  .  247 

Ischiatie  nerves,     .  637,  789 

Ischio-rectal  fascia,     •       •  .  676 

Ischium, 473 

Island  of  Reil,     .  .411 

Isthmus  of  the  fauces,     .        •  308 

thyroid  gland,  .  524 

Ivory 238 
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Jejunum, 569 

Blood-vessels  of,  .  #  571 
Function  of, .  .  •  •  571 
Nerves  of,        .        .        .       571 

Joints,  angular  motion  of,  .  •  153 
Circumduction  of,  .  •  153 
Oliding  motion  of,  •  •  153 
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Labia  majors,      •       .       •  •  663 

Minora,         .        .        •  662 

Labyrinth  of  the  ear,  .        .  .370 

Lining  membrane  of,        .  374 

Lachrymal  apparatus,         .  .  358 

Bones,    ...  206 

Articulation  of,  .  207 

Derelopment  of,  207 

Structure  of,  .  207 

Canals, ...  359 

Gland,        .        .  .358 

Blood-vessels  of,  360 
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LiTer,  lymphatics  of, 
Nerves  of, 
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Venous  plexus, 
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Lobulus  anoDymus, 
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Longisimus  dorsi,         •    .  ^ 
LoDgus  colli,  .        .        • 
Lower  jaw,  articulation  of, 
Interarticular  cartilage  of, 
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Macula  germinatiya,   .       .        .  670 
Magendie,        ....         39 
Magna  pollicis  artery,         .        .  731 
Magnum  bone,        .        .        •       699 
Maior  helicis,      ....  363 
Malar  bones,  ....       205 
ArticulatioD  of , .        .        .  206 
Development  of,    .        •       2  6 
Structure  of,      .       .        .  206 
Malar  nerve,  .        .        .       267,  330 
Malformation  of  mucous  mem- 
brane,        ....       141 
Malleolus  extemus,     •        .        .  747 
Internus,         .        .       746 
Malleolar  arteries,  .        .  776 

Malleus, 368 

Malpighius  Marcellus,         .       .    38 

Mammse,         .        *        .        •       600 

filood-TCssels  of,   .  .  603 

Lymphatics  of,  .       609 

Structure  of,  .        .609 

Mammalia,  teeth  of  49,  270 

Mammary  glands,  •        .118 

Mammillaria 419 

Mammillary  eminences,      .        .179 

Mandrille,       ....       276 

Marsupialia,        ....  289 

Massa-carnea  Jacob!  Sylvii,   .       767 

Masseter  muscle,         .        .        .  294 

Nerve,      .        .  268 

Masseteric  artery,       .        .        .  434 

Mastication,  blood-Tessels  of,         298 

Nerves  of,      .        .  298 

Mastodon,  teeth  of,        .        .        285 

Mastoid  apophysis,      .        .        .  166 

Portion  of  temporal  bone,        186 

Maxillary  nerve,  .        .        .  330 

Sinuses,  .         .         .        201 

Meatus  auditorius  extemus,    363,  377 

Internus,     .       371 
Inferior,        ....  389 

Middle 389 

Superior,      ....  389 
Urinarius,         .        .        •       663 
Median  cartilage  of  the  nose,       .  380 
Basilic  vein,  .        .        .  736 

Cephalic  vein,  .        .        736 

Nerve,      ....       739 

Vein, 736 

Lobe  of  the  cerebellum,  .       406 

Mediastinal  arteries,    .        .        .  627 

Mediastinum, ....       604 

Anterior,      ....  604 

Middle 604 

Posterior,      ....  604 

Mediastinum  testis,         •        •       651 

Medula  oblongata,     ^  .        .  114,  400 

Nerves  ot,        •       •       .       409 
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Medulla  of  the  hair,    .        •        .313 
Medulary  membraDe,      •        •       169 
Medula  spinalU,  .        •        •        .  387 
Megalheroides,  teeth  of,         .       283 
Meibomian  glands,       .        .        .  357 
Membrana  granulosa,     .       •       670 
Pupilaris,   .        .        .338 
"                 Tympani,       .       364,377 
Membrane  basement,  .        •        .  136 
Membranous  labyrinth,  .        •       374 
Membranes  of  bones,  .        .        .169 
Mental  relations  of  the  skin,  .       131 
Mesenteric  glands,       .        •        .  593 
Mesentery,      .       .       .        •       557 
Meso  colon,  right  and  left,  •        .  557 
TransTerse,         .       556 
Rectum,  .        •               557, 572 
Metaearpo-phalangeal  articula- 
tion,      709 

Metacarpus,        ....  699 

Ossification  of,  .        .     701 

Metatarsal  arteries,     •  •  776 

Metatarsus 750 

Microscopic  anatomy  of  the  pulp,  236 

Middle  artery  of  the  cerebrum,      425 

Articular  artery,      •        .  775 

Cervical  ganglion,        .       521 

Costo  transverse  ligament,  467 

Ear,     .        •        •        .       364 

Meningeal  artery,    .        •  433 

MuscuTo-cutaneous  nerve,  635 

Straight  ligament,        .       459 

Temporal  artery,     •        .  433 

Turbinated  bones,       •       190 

Minor  helicis,      ....  363 

Mitral  Valve,  ...       621 

Mixed  ligaments,         .        •        .151 

Moderator  ligaments,      .        .       459 

Modiolus  of  the  ear,    .       .        .372 

Molar  elands,  .        •        •      323 

Teeth,       .        .        •        .232 

Moles,  (talpidtt,)     ...       279 

Mollusca, 47 

Monlceya,         .        •        •        •       273 

Monroe, 38 

Mons  Veneris,         .        .        .       662 

Morgani, 38 

Morsus  DiaboH,  .        .       671 

Motores  oculorum  nerves,      352,  421 

Externi  nerves,     .    353, 423 

Mouth,     .  .       •       318,437 

Blood-vessels  of,        .        .  323 

Boundaries  of,      •        .       318 

Cavity  of,  ...  318 

Contents  of,  .        .        .       319 

Dissection  of,    •        .        .  319 

Epithelium  of,       .        •       319 

Mucous  membrane  of,       .  319 

Nerves  of,     .        .        .       324 

Relations  with  the  trunk, .  684 

Mucous  membrane,     .       .   123, 134 


Mucous  membrane,  discharges  of,  141 
Displacement  of,-  .  .  141 
Grastro,  pulmonair,  •  •  134 
Genito,  urinary,  *  .  .134 
Inflammation  of,  .  .  .  141 
Malformation  of,     .  141 

New  formation  of,  .  141 

Of  the  cheeks,  .  .  333 
Of  the  larynx,  .  .  .  533 
Of  the  pharynx,  333 

Soft  palate,  .  ...  323 
Relations  of.  ...  140 
Stricture  of,  .       •       •  141 

Structure  of,  ...  135 
Tumor  of,  ....  141 
Vegetation  of,   .       •      •      141 

Mucus, 54 

Mundinus, 36 

Muller, 39 

Multifidus  spinv,  .496 

Muscle,  chemical  eomposition  of,  146 
Nucleated  cell  of,     .       •      145 
Sensibility  of,        .  >    •       .146 
Muscles,  color  of,   .       .  143 

Consistence  of,  •  •  .  143 
Direction  of,  .  .  .  143 
Fasciculus  of,  •  .  .  144 
Insertion  of,  •  •  .  144 
Involuntary,  •  •  .143 
Mixed,  ...      143 

Names  of,  •  .  .  .143 
Number  of,  ...  143 
Of  the  abdomen,  .       .  683 

Anterior  neck,  .  481 
Arm,  .  ...  713 
Back,  ...  683 
External  ear,  •  •  363 
Eye,  .  .  ,  349 
Foot, .  ...  766 
Forearm,  .  .  714 
Head,  .       .  435 

Inferior  extremity,  757 
Internal  ear,  .  >  369 
Leg,  ...  763 
Mouth,  .  .  .233 
Neck,  ...  681 
Nose,  .       .       '380 

Pelvis,  .  .672.688 
Perineum,  .  .  .678 
Shoulder,  .      709 

Superior  extremity,  .  709 
On  posterior  neck  and  back,  488 
Origin  of,      •        .       .       .144 
Situation  of,     .        .       •      143 
Structure  of,         ...  144 
Symmetrical,    .       .       .      142 
Their  myolemma,        •       •  l^^ 
Muscles  of  thiah,     .        .       .      757 
Sarcolemma,         •       •  144 
Ultimate  fibres  of,    .       •      1^ 
Fibrils  of,      .       .  144 
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Muscular  contraction,  rarieties  of,  146 

Sense,  .        •        .        •  146 

System,    ....       149 

Derelopment  of,     .  146 

Masenli  aceessorii  ad  sacro  lum- 

balem,  .  .  .  493 
PectinaU,  .  .  .  618,620 
Musculo  cutaneous  nenre,  783, 739, 513 
Muscular  branches  of  brachial  ar- 
tery, .  .  .  .730 
Musculo  spiral  nenre,  •  .  740 
Mylo-hyoideus  muscle,  .  .  304 
Mylo-hyoid  nerre,  .  •  .967 
Mylo-hyoid  ridge,  •  .  .210 
Myopia, 343 


N. 


Nail  follicle. 
Nails,      .... 
Names  of  muscles, 
Nasal  artery,  . 

Bones,       •        •        . 
Articulation  of, 
Development  of. 
Structure  of, 
Duct, 
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Nerre, 
Prominence, 
Spine,     •        . 
Nasmyth, 
Naso-palatine  nerre,   . 

Ganglion, 
Narel, 
Navicular  bone, 

Fossae, 
Nemisius, 
Nerre  crural, 

Femoral,  • 

Fibres,  primitive. 
Of  the  bulb, 
OfWrisberg,   . 
Splanchnic, 
Nerves, 

Course  of, 
Ezcito-motory,     . 
Of  Bone,  . 
Cotunnius, 
Mastication, 
Motion,    . 
Sensation,   • 
The  ear,  . 
The  eye-brows    # 
The  eyelids,     . 
Inferior  extremity. 
The  neck, 
(£sophagus,         . 
The  palate. 
Nerves  of  the  pharynx,  . 

Salivary  glands, 
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.  133 

132 
.  143 

435 
.  207 

207 
.  207 

207 

.  358 

218,  381 
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177 
177 

39 
266 
518 
541 
697 
361 

35 
635 
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108 
680 
738,  633 
630 

no 

111 
110 
170 
266 
298 
110 
110 
375 
355 
358 
779 
509 
498 
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318 
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Nerves  of  the  superior  extremity,  736 

Teeth,   .        .        .262 

Tongue,    .       314,  379 

Trunk,  .        .       .683 

Plexus  of,    .    '   .       .       jn 

Respiratory,     .        .        .  no 

Spinal  origin  of,  •        .       113 

Nervi  patbetici,  .       .       .        .353 

Trigemini,        ...       353 

Trochleares,         .        .       .353 

Nervous  my  matter,     .        .       109 

Chemical  constituents  of,  109 

Layer,      ....       136 

Tissue, 106 

White  matter, .        .  109 

Chemical  constituents  of,  109 
New  formations  of  mucous  mem- 
brane, .        .        .        .141 
Ninth  pair  of  nerves,      .       425,  510 


Nippi 
Nodu 


Nodule,  .... 
Non-articular  ligaments, 
Nose,      .... 

Cartilage  of, 
Notches  of  bones,  • . 
Nucleated  cell,    . 

Of  muscle,  . 
Nucleus, 

Number  of  muscles. 
Nutritious  artery  of  arm, 

bones, 
NymphsB,    • 


600 
406 
151 
379 
380 
167 

64 
145 

63 

143 

729 

170 

.  160,  669 


O. 

Oblique  inguinal  canal,  •        .       547 

Ligaments,    .        .    459, 706 

Process  of  vertebras, .       445 

Obliquus  capitis  inferior,     .        .  495 

superior,        .       495 

Externos  abdom.  descendens,  539 

Inferior,        .        .        .        .351 

Internus  abdom.  ascendens,     542 

Superior,  ...       350 

Oblongata  medulla,  .114 

Obturator  extemus  muscle,     .       674 

Fascia,  .        .        .        .675 

Foramen,  .        .        .       474 

Internus  muscle,  .        .        .674 

Ligament,         .        .        .478 

Nerve,         .  .    781, 636 

Occipital  artery,     .        429,  431,  504 

Bone,       ...       182 

Articulation  of,    .        .184 

Development  of,      .       184 

Structure  of,        .        .  184 

Occipitalis  major  nerve,  .       5]3 

Minor  nerve,      .        .  513 

Occipital  protuberance,  external,  182 

Internal,  183 
Sinuses,   .        .        .       399 
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Occipito  axoid  ligament,  .  .  459 
FroDtalis  muscle,  .  .  324 
Ocular  fascia,  ....  352 
Odontoid  apophysis,  .  .  166 
Odoriferous  glands,  .  .  .129 
GQsophageal  nerves,  .  .  500 
CEsophagus,  .        .        .497 

Arteries  of,  .  .  497,627 
Olecranon  process,  .  .  .  696 
Olfactory  ganglia,  .        .        .       420 

OliTaria, 115 

Olivary  ganglion,  •  .  .  401 
Omentum  majus,  .  .  .  556 
Minus,  .  .  .  556 
Omo-hyoideus  muscle,  .  .  484 
Opacity  of  the  eye,         .        .       341 

Opossum, 282 

Teeth  of,         .        .        ,    282 

Ophthalmic  artery,         .  346 

Ganglion,         .        .516 

Nerve,  .        353, 423 

Optic  commissure,       .        .        .  421 

Nerve,  ....       420 

Oral  teeth,  ...        .230 

Orbicularis  oris  muscle,  .       226 

Palbebrarum,        .        .        .326 

Orbital  foramina,    .        •        .       179 

Nerves,    ....  266 

Processes,  .        .        .179 

Orbitary  apophysis,      .        .        .  166 

Orbits  of  the  eyes,  .        .       217 

Organ,  adamantine,     .        .        .  253 

Definition  of,    •        .        .         41 

Enamel,        ....  253 

Of  taste 377 

Of  voice,  ....  525 
Organic   and    inorganic    bodies, 

difference,  .57 

Life,         ....       116 

Relations  of  mucous  memb.,  140 

The  skin,  .  131 

Organism,  what  constitutes  it,         41 

Organization,  .        .        .         41 

Development  of,  .        .        .    57 

Human  constituents  of,     .         50 

Its  elements  of  preservation,    45 

Of  man,  ....         50 

Varieties  of,  ...    47 

Organs  of  absorption,     .        •       590 

Circulation,         .        .  614 

[Head,  active,  .        .       222 

Neck,  circulatory,       .  501 

Deglutition,     .       303, 497 

;  Digestion,    .        .        .  554 

j  Abdomen,       .         .       554 

Head,  .        .        .222 

Expression,      .       222, 324 

Generation  of  male,    .  649 

Female,  661 

Innervation,        .        •  509 

losalivation,    •        .       298 


Organs  of  mastication,        .      .  237 
Prehension,    .       .      223 
Dissection  of,      .  223 
Respiration,  .       .      605 
Sense,        .       .222,330 
External,  .      .      331 
Internal,  .  331 

Speech,  222 

The  abdomen,    .      .  527 
Chest,  596 

Neck  and  back,    .  481 
Pelvis,      .       .     649 
Touch,        .       .133,384 
Urination,  .      637 

Origin  of  muscles,  .  .  .144 
Os  calcis,  .  .  .  .  749 
Cuboides,  .  ...  749 
Cuneiforoae,  ...  698 
Femoris,  .  .  •  .742 
Ilium,  .  .  •  .  470 
Innominatum,  .       .470 

Development  of,       •      475 
Structure  of,         .       .  475 
Ischium,  •        ...      472 
Lunare,        .        .        .       .698 
Magnum,  ...      699 

Ozmasome, 54 

Os  naviculare,         .        .       749,697 

Pisiforme,      .        .        .       .  698 

Pubis,        .        «        .        .      473 

Scaphoides,    .        .        .749, 697 

Osseous  tissue,         .        .        .      161 

Stage  of  bone,     .        .       .  170 

Ossification  of  flat  bones,  172 

Long  bones,         .  171 

Period  of,         .      172 

Os  tineas, 667 

Ostium  venosum,  .  .  .  618 
Os  unciforme,  .       .  699 

Uteri 667 

Otic  ganglion,  .  .  .  .  518 
Oto-conia  of  the  ear,  .  .  375 
Otter,  Teeth  of,  .  .  .  .282 
Ourang  outang,       •        .       .      273 

Ourlet, 411 

Ovarian  ligamentSf  .        .      666 

Ovaries 669 

Blood-vessels  of,      .        .      670 
Function  of,  ...  670 

Structure  of,    •        .       .      670 

Ovula  Nabothi 668 

Ovum 670 

P. 

Pachydermata 283 

Padua — University  of,  .  .  37 
Palate  bones 203 

Articulation  of,  .  .  205 
Palate  bones— development  of,   .  205 

Foramina  of,    •       .       .905 
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Palate  bones,  straetuire  of,  . 
Palate,  arches  of, 

Blood-vessels  of, 
Cleft  of, 
Hard, 

Nerres  of,    . 
Velum  pendulom, 
Palatine  glands, 
Palmaris  breYis,  . 

Longus,    . 
Palmar  ligaments, 
Palpebre, 
Pancreas, 

filood-Tessels  of, 
Function  of. 
Nerves  of. 
Structure  of, 
Papillffi,  . 

Of  the  hair,  . 
Skin,     . 
Tongue, . 
Blood-vessels  of, 
Minute  structure  of, 
Parenchyma  of  the  lungs. 
Parietal  bones,     . 

Structure  of,    . 
Protuberance, 
Parotidean  plexus, . 
Parotid  gland, 

Par  vagum  nerve,   .         424, 
Passive  organs  of  the  trunk. 
Patella,  .... 
Pathetic  nerve,    . 
Pectinalis, 
Peccari,  Teeth  of, 
Pectineus, 
Pectoralis  major. 

Minor,    . 
Pelvic  fascia, 

Vertebrae, 
Pelvis,         .... 
Diameters  of,  . 
Difference  between  male 

female. 
False,   .... 
General  remarks  upon, 
True,    .... 
Of  the  kidney, . 

Penis, 

Blood  vessels  of. 
Nerves  of,    . 
Structure  of,    . 
Pepsin,         •        .        •        • 
Pepsin,  chemical  analysis  of, 
Pericardium,    . 
Perichondrium,    . 
Perforans  Casserii  nerve, 
Periglottis,  .... 
Perineal  cutaneous  nerves, 

Fascia, 
Perineum  of  the  male,    • 


.  305 

307 
.  309 
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.  306 
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.  306 

323 
.  723 

715 
.  708 

355 
.  566 

687 
.  587 

587 
.  587 

386 
.  132 

126 
311,  378 

311 

379 

612 
.  180 

182 
.  181 

329 

.  299 

498,509 

.  443 

747 
.  422 

760 
.  287 

760 
.  597 

598 
.  675 

451 
.  470 

480 
and 

479 
.  478 

478 
.  478 

641 
.  656 

660 
.  661 

656 

54,563 

.    54 

614 
155,  466 

739 
.  378 

780 
,  677 

676 


Perineum,  blood-vessels  of,  .       .  680 

Muscles  of,       .        •        .       678 

Nerves  of,    .        .        .        .  680 

Peroneal  artery,      .        .        .       776 

Nerve,  ....  783 

Vein,        .        .        .        778 

Peroneus  longus,  .    763 

Brevis,  t  763 

Tertius,    ...       764 

Pes  Anserinus,    ....  329 

Hippocampi,    •  417 

Petrosal  sinus,     ....  398 

Petrous  portion  of  temp,  bone,       186 

Peyer's  glands,    .        .        .        •  138 

Phalanges  of  the  foot,     .  751 

hand,        .        .  701 

Development  of,  703 

Pharyngeal  nerve  of  par  vagum,     499 

Plexus,        .  499 

Pharynx,         ....       314 

Blood-vessels  of,  .  *  317 

Cavity  of,         ...       317 

Dissection  of,        .       •        •  315 

Nerves  of,        .        •        .       318 

Mucous  membrane  of,  .  323 

Phrenic  artery,       .        .        .       553 

Nerve,    .        .        .        .512 

Plexus,       ...       631 

Pia  mater 389 

Of  the  brain,    ...       399 
Pigment  granules,  .        .  133 

Pineal  gland,  peduncle  of,  .    414 

Pinna, 361 

Pisces,  Teeth  of,  ...  293 

Pisiforme,       ....       698 
Pituitary  gland,    ....  413 
Plantar  arteries,      .        .        .       777 
Fascia,    ....  771 
Ligament  of  foot,  757 

Platysma  myoides,  .        .        .      483 
Plaotaria  muscle,         •  .  765 

Pleura, 603 

Function  of,  .        .'       .605 

Structure  of,    .        .        .       605 

Plexus, Ill 

Aortic, 633 

Choroides,    .        .        .-       .418 

Gastric 631 

Hemorrhoidal,  .  .  .  633 
Hepatic,  ....  631 
Hypogastric,  •  .  .633 
Inferior  mesenterie,  .  631 
Lumbar,  ....  634 
Phrenic,  ....       631 

Renal, 631 

Sacral 636 

Sciatic,         .        •        .        .636 

Solar,      ....       631 

Superior  mesenteric,  .         .631 

Plica  semilunaris,  .        .        •       357 

Pneumogastric  lobe,    .       •        .  405 


804 


IKDEX. 


Pneumog^itric  Nenre, 
Pomum  Adami,    . 
Pods  tarini,     . 
PoDif  Varolii, 
Popliteal  artery,     . 

Vein,    .        • 
'  Nerve,     . 
Popliteus  muscle, 
Pori  biliarii,   . 
Porta  of  the  lirer, 
Portal  canals, 

Circulation, 


434,489 

.  525 

•1    412 

.  402 
.  774 
100,  778 
.       781 

.  765 
.       581 

.  578 
.       580 

.    87 


Portal  vessels.  Structure  of,    .         88 
Portio  dura  nerve,       .        .   327, 423 
Mollis  nerve,        .        •       423 

Porus  Opticus 340 

Posterior  atlanto  axoid  ligament,  460 
Annular  ligament,  .  .  725 
Auricular  artery,  .  .  429,  431 
Auris,  ....  363 
Cerebral  arteries, .  .  426,  427 
Cervical  plexus,  .  .  511 
Circumflex  artery,  .  .  729 
Communicating  artery,  •  426 
Costo-sternal  ligament,  •  467 
Costo-transverse  ligament,  466 
Crural  nerve,  .  .  .  781 
Deep  temporal  artery,  •  434 
Dental  canal,  .  .  .  198 
Dental  nerves,  •        •       264 

Ganglia  of  the  brain,  .  •  414 
Inferior  spinous  process,  .  472 
Interosseii,  ....  724 
Interosseous  artery, .  .  733 
Interosseal  nerve,  .        .  741 

Ligament  of  knee-joint,  .  753 
Crucial  ligament, .  .  .  753 
Meningeal  artery,  •  •  431 
Mental  foramen,  .  .  .  212 
Occipito  atlantal  ligament,  458 
Palatine  canal,  .  .  198,204 
Pubic  ligament,  •  .  478 
Pulmonary  plexus,  .  500,  612 
Pyramids,  •  •  .  402 
Sacro-iliac  ligament,  .  .  476 
Sacro-sciatic  ligament,  .  476 
Scapular  artery,  •  •  •  507 
Spinal  arteiy,  .  .  427,  392 
Superior  spinous  process,  .  472 
Temporal  artery,  .  .  432 
Nerves,  .  .  268 
Thoracic  nerve,  .  .  514 
Tibial  nerve,  .  .  .  782 
Vein,  ...  778 
Artery,  .  .  .  776 
Vertebral  ligament,  .       455 

Poupart*s  ligament,      .        .        .100 
Preputium  clitoridis,      .        .       663 

Prepuce, 656 

Presbyopia 343 

Primary  convolutions  of  the  brain,  410 


Primitive  lobe  of  cerebellum,       406 

Princeps  cervieis  artery,     .       .  431 

Processus  cerebello  ad  testes,       407 

Process  gracilis,  •        ...  368 

Process  zygomatic,         .      .      206 

Profunda  cervieis,       .       .  504,  507 

Spiralis  artery,  .      739 

Superior  artery,    .       .      .  739 

Femoris,  .        .      •     773 

Inferior,        .        .       •      .  730 

Minor,      ....     730 

Promontoi^  of  the  ear,       .      .  366 

Sacrum,   .     453 

Pronator  quadratus,    .  '717 

Kadii  teres,      .       •      715 

Prostate  gland,    .        .       .       .  6S5 

Structure  of,    .        .       .656 

Protein,        .        .        •       .52,53 

Psoas  magnus,         .       •       •      550 

Parvus,       .        .       .       .  550 

Pterygoid  artery,    •        •       •      434 

Pterygoideas  extemus,       •       .  296 

Intemus,  •  397 

Pterygoid  fossa,  •       .       .       .193 

Nerve,      .        .265,368 

Pterigo-palatine  artery,       .       .  435 

Pterygoid  process,  ...      193 

Ptyal&, 55 

Pubis 473 

Pudic  nerve,       •        •       .       .  680 

Pulmonary  artery,  .        •       611,630 

Circulation,        .  101,635 

Glands,  .       .      595 

Veins,         •        •       .611 

Pulmones,       .       .       .       •      605 

Pulp  of  tooth,  cavity  of,      .       .334 

Microscopic  anatomy  of,      •  336 

Fibres  of,         ...      338 

Vessels  of,    .        .        .       .334 

Puncta  lachrymalia,        .       .      359 

Punctum  aureum,        .        .       .340 

Lachrymale,     ...      355 

Ossification  is,        .       .       .171 

Pupil  of  the  eye,     ...      337 

Purse-like  fissure,        •        .       .404 

Pyin, 55 

Pyloric  valve,  .  .  .  .  563 
Pyraformis,  .  .  ,  .  674 
Pyramidalia,  .  .  .  .115 
Pyramid  of  the  ear,         .  366 

Of  inf.  vermiform  process,  405 
Pyramidalis  muscle,  .  .  545 
Pyramides  Malpighi,    •  -640 


Q. 

Quadratus  femoris, 
Lumborum, 
Menti, 

Quadrilateral  spot, 

Quadrumana, 


.675 
549 

.335 
411 

.373 
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R. 

Racoon,  teeth  of,    • 
Racbidian  bulb,  . 
Radial  artery, 

Nerve,     . 
Radialia  indicii  artery, 
Radiata, 
Radiated  ligament, 


282 

.  400 
731 

.  740 
731 

.  47 
702 


Ligament  of  head  of  ribs,    •  466 
Radio>carpal  ligament,    .        .       706 

Radius, 694 

Development  of,      .        •       696 

Structure  of,         .       .       .  695 

Ramus  of  Ischium,  473 

Pubis,         .        .        .474 

Profundus  donalis,      .       741 

Superficialis  ant*r  nerre,    741 

Dorsalis,.        .        .       741 

Ranine  artery,    ....  430 

Receptaeulum  chyli,  •       122 

ReiPs  estimate  01  heart*Bforo6,  .  103 

I^ectal  fascia,  .        •        .       675 

Recto  uterine  ligament,       .       .  666 

Vesical  fascia,         .        •       675 

Rectum,      .        .       :       .       .573 

Rectus  abdominis,  •       .        .       544 

Capitis  anticus  major,  .       .  487 

Minor,     .       487 

Femoris  muscle,  .  •  758 

Capitis  lateralis,      ...       488 

Posticus  major,       •       .  494 

Minor,   .  494 

Extemu§ 350 

Inferior,  ....       350 

Intemus,       .        •        .        .350 

Superior,  .        .        .       349 

Recurrens  ulnaris,  posterior,       .  732 

Kadialis,  ....       731 

Ulnaris,  (anterior,)       .        •  732 

Recurrent  nerre  of  par  ragum,     500 

Reflections  of  dura  mater,      •       395 

Regions  of  abdomen,  .        .        .  537 

Skull,    .       .        .215 

Reeio  pubis 538 

Relations  of  cartilaginous  system,  159 

Of  fibrous  system,    .        .       156 

Mouth  and  head,     .       .  437 

Mouth  and  extremities,      785 

Mouth  and  trunk,        .       684 

Mucous  membrane,         •  140 

Organic,  .  140 

Organic  of  skin,       •        .       131 

Of  skin,        .        .        .        .130 

Renal  artery,  .        •        .       641, 627 

Capsules,  .        .        .        .641 

Plexus,.        ...       631 

Reptilia,  teeth  of,        .        .        .  290 

Reptiles,  ....         48 

Respiratory  nerres,     .        •       .110 

Restiforme,    .       .        .        .115 


Rete  Malpighi 101 

Mucosum,       .        •        •       125 
Testis,         .        .        .        .652 
Reticular  tissue,  •       167 

Retina,  structure  of,  .  .  .  339 
Rhinoceros,  teeth  of,  .  .  285 
Rhomboid  ligament,  .  .  .  703 
Rhomboideum,  corpus     •  40T 

Rhomboideus  major,  .        .        .  490 
Minor,      .       .       490 

Ribs, 463 

Development  of,      .        .       465 

Ridges  of  bones,         .        •        .165 

Rima  glottidis,        .  528 

Right  auricle,      .        .        .        .  616 

AuriculoTentricular  opening,  618 

Coronary  artery,      .        .       624 

Epiploic  artery,   .        •        .  563 

Lateral  ligament,     .       .       577 

Meso-colon,         .  .  572 

Ventricle,  •        .618 

Rodentia,  Teeth  of,     .        .  272,282 

Rotula, 747 

Rudbeck, 38 

Kuminantia,  Teeth  of,  288 

Ruysch,  Frederick,     .  .38 

S. 

Saoculus  communis  of  the  ear,  .  375 

Laryneis,         .        .  532 

Proprius  of  the  ear,  .  374 

Sacral  foramina,     .        .        •  451 

Nerves,    ....  636 

Sacciform  ligament,        .        .  708 

Sacro  iliac  articulation,       •  •  476 

Sacro-ischial  articulation,       •  476 

Sacro-lumbalis  muscle,       .  •  492 

Sacrum,          ....  451 

Development  of,  •        •  .  453 

Salemum,       ....  35 

Saliva, 309 

Salivary  glands,      ...  298 

Blood-vessels  of,  .        .  .  302 

Nerves  of,        .        .        •  302 

Sanctorius, 130 

Saphena  veins,                        .  778 

Sarcolemma  of  muscles,     .  .  144 

Sartorius,        ....  758 

Seals  of  the  ear,        .        .  .372 

Scala  tympani,        ...  372 

Vestibuli,  .        .        .  .372 

Scalenus  anticus,    •        .        •  486 

Medius,        .  .486 

Posticus,  .        •  486 

Scales  of  epithelium,  .       .  .135 

Scaphoides,    ....  697 

Scaphoid  fossa,   ....  361 

Cellular,  quantity  of,        •  77 

Relations  of,  •  .    78 

Cutaneous,       ...  123 
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Scapula,         .... 
DevelopmeDt  of,  . 
Structure  of,    . 
Scapularis  inferior  artery,  . 
Scapulo  claTicular  articulation 
Scarpa,   .        •        •        •        . 
Schiodylesis, 
Schneiderian  membrane, 
Schwann,     .... 
Sciatic  Nerres, 

Nerves,    . 

Sclerotic  coat  of  the  eje, 

Scrobiculus  cordis, 

Scrotum, 

Sebaceous  fluid,  . 

Glands, 

Secondary  convolutions  of 

Second  pair  of  nerves, 

Secretions  of  the  skin,    .        .  130 

Sella  Turcica,              .        .  .192 

Semicircular  canals,        .        .  373 

Semilunar  cartilages,  .        •  .  754 

Ganglion,       .        .  630 

Lobe,          .        .  .  405 

Valve,    .        .        .  619 

Semimembranosus,      .        .  .761 

Semi  spinales  colli  muscle,     •  495 

Dorsi  muscle,  .  495 

Semitendtnosus,      .        .        .  761 

Sensation, 330 

Of  the  skin,     ...  129 

Sensibility,          •        .        .  .65 

Of  muscle,       .        •        .  146 

Septum  auricularum,  .        .  .  618 

Ck>rdis,        ...  621 

Lucidum,        .        .  417, 4i9 

Pectiniforme,      .        .  657 

Serous  tissue,      .        .        •  .80 

Form  of,  .        .        .        .  80 

Structure  of,         ...    82 

Serpents,  Teeth  of,         .        .  291 

Serrated  suture,           .        .  .  152 

Serratus  major  anticus,  .        .  598 

Posticus  superior,  .  491 

Inferior,      .  492 

Serum,        .        .        .        .  .    71 

Seventh  pair  of  nerves,  .        .  423 

Sheath  of  arteries,       .        .  .93 

Tendons,         .        .  154 

Shedding  of  the  teeth,         .  .  246 

Short  bones,    ....  162 

Thoracic  artery,  .        .  .  728 

Shoulder  blade,       .        •        .  689 

Shrews  (solicidae,)      .        .  .  279 

Sigmoid  cavity,  greater,          .  697 

Lesser,        .  .  696 

Flexure  of  the  colon,  .  573 

Valve,       .        .        .  .619 

Simise, 273 

Sinus,  circular  of  Ridley,    .  .  398 
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Sinuses,  cavernous,     . 

Lateral,    .... 
Occipital,     .        .       • 
Of  the  brain,    . 
Dura  mater,    . 
Valsalva, 
Petrosal, 

Sinus  frontal, 

Inferior  longitudinal,    . 
Pocularis, 

Superior  longitudinal,  . 
Transverse,      .       .       • 
Vena  portarum,    . 
Sixth  pair  of  nerves, 
Skeleton,  Artificial,    • 
J<fatural, 

Division  of^  . 
Skin,       .        .        ■       •       • 
Papills  of,    . 
Relations  of,    • 
Structure  of. 
Skin,  Appendages  of^ 
Skull,  general  development  of, 

Kegions  of,  .        • 
Sloth,  Teeth  of,  . 
Soft  palate,      .        •        .       • 
Solar  Plexus, 
Solitary  glands, 
Soemering, 
Sounds  of  the  heart, 
Spermatic  artery, 
Cord,  . 
Spermatio,      • 
Sphenoid  bone,    . 
Spheno  maxillary  fissure, 
Palatine  artery. 

Foramen, 
Ganglion, 
Nerve, 
Sphincter  extemusy     . 
Internus, 
VaginiB, 
Vesicae, 
Spinal  accessory  nerve, 
Spinalis  dorsi. 
Spinal  marrow,   . 

Blood-vessels  of. 
Nerves  of, 
Nerves,  ganglia  of, 
Origin  of,     • 
Spine,      .... 

Of  the  pubis, 
Spines, 
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.  391 
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Spinous  process  of  the  ischium,  .  473 

Vertebra,  445 

Splanchnic  nerve,  .       •       •  51^ 

System,  .               116 

Spleen,               .  .       •       •  ^ 

Blood-vessels  of,  .       .      590 

Function  of,  ...  590 

Lymphatics  of,  •       •  >    ^ 
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Spleen,  nerres  of,  •  .  .  590 
Structure  of,  .  .  .  589 
Splenic  artery,  .  .  .  590,  637 
Plexut,  ....  631 
Splenius  capitis  et  colli. 
Spongy  bones, 
Squamous  epithelium, 

Portion  of  temporal  bone, 
Suture, 
Stapedius  muscle,  . 
Stapes,         .... 
Stellate' ligament,    . 
Steno*sduct,       .        .        .  226,300 
Sternal  articulation  of  the  ribs,     467 
Sterno  clavicular  articulation, 
Ligament  anterior,    . 
Posterior, 
Cleido  mastoideus  muscle, 
Hyoideus  muscle, 
Thyroideus, 

Sternum, 460 

Development  of,  .       462 

Stimuli,  vital,     .        .        .        .45 

Stomach,         ....       558 

Blood-vessels  of,  .        .        .  563 

Function  of,     .        .        .       564 

Nerves  of,    .        .        .        .  563 

Structure  of,    .        .        .       560 

Striata  corpora,  .        .        .108 

Stricture  of  mucous  membrane,    141 

Stroma, 669 

Structure  of  bone,  .       •       167 

Cartilage,  .  .  157 
Dentine,  .  .  S39 
Frontal  bone,  .  180 

Mucous  membrane,    135 
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Muscle.  . 

.  144 

Occipital  bone, 

.        184 

Parietal  bone. 

.  182 

Teeth, 

234 

Styloid  apophysis. 

.  166 

Process, 

.       186 

Of  the  radius,  . 

.  695 

Stylo-glossus  muscle. 

.       .306 

Hyoideus  muscle, 

.  306 

Hyoid  nerve,    . 

.       329 

Mastoid  artery,     . 

.  432 

Maxillary  ligament. 

.       215 

Pharyngeus  muscle, 

.  316 

Sub-arachnoid  spaces,     . 

.       399 

Clavian  artery. 

504,  627 

Veins, . . 

.       509 

Clavius  muscle,    . 

.  600 

Lingual  artery, 

.       430 

Gland,     . 

.  301 

Lobular  veins. 

.       583 

Maxillary  ganglion, 

.  517 

Gland,     . 

.       300 

Nerve, 

.  330 

Mental  artery,  . 

430,504 

Mucous  Layer,     . 

.  136 

Sub-pubic  ligament,  478»  676 

Scapular  artery, .        •         .  728 
Nerves,  .  737 

Scapularis  muscle,  .  7X1 

Substantia  perforata  anterior,  .  411 
Sudoriferous  glands,  .  .  128 
Sugar  of  milk,  .  .  .  .56 
Supercilia,  ....  354 
Superciliary  arch,  .  .  .  178 
Superficial  abdominal  fascia,         545 

Cervical  fascia,     .        .        .  523 

Circumflexa  ilii,       •        .       773 

Epigastric  artery,  .  •  773 
Superncialis  colli  nerve,         .       511 

Vole  artery,  .  .  •731 
Superficial  perineal  artery,  .  680 
Superior  articular  artery,    .        .  775 

Cerebellar  arteries, .        .       427 

Cervical  ganglia,  .        •  520 

Coronary  artery,       .       227, 431 

Costo-aternal  ligaments,        .  467 

Dental  artery,  .        261, 434 

Extremity,    ....  689 

Ganglia  of  cerebrum,      .       416 

Intercostal  veins,  .        •  509 

Laryngeal  artery,  .  •  503 
Nerve,  ....  500 

Longitudinal  sinus,  .        179,  396 

Maxillary  bone,  .  .  •196 
Development  of,  .  203 
Foramina  of,  .  •  202 
Process  of,         .  202 

Structure  of,  .        •  202 

Nerve,       .        .        423,263 

Mesenteric  artery,        •        •  627 
Plexus,  . 

Musculo-cutaneous  nerve 

Palatine  artery. 

Palpebral  sinus,    . 

Pelvic  aponeurosis,  . 

Pharyngeal  artery. 

Pubic  ligament. 

Scapular  artery,   . 

Strait  of  the  pelvis,  • 

Thoracic  artery,  . 

Thyroid  artery. 

Turbinated  bones. 

Vena  Cava, 

Vermiform  process. 
Supinator  radii  brevis, 

Longus, 
Supra-clavicular  nerves. 

Orbital  nerve. 
Ridge, 

Renal  plexus. 

Scapular  nerves. 

Spinalis, 

Spinatus, . 

Spinous  fascia. 
Ligament, 

Trochlear  nerve. 
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SttspeoBory  ligament. 

.    556,576 

Of  the  penis,     . 

.       657 

•Sural  arteries,     . 

.  775 

Suture,    .... 

.       152 

Sutures, 

.  195 

Sy]?iu8,  .... 

37 

Symmetrical  muscles. 

.  142 

Sympathetic  nenre, 

514,629 

System, . 

.  116 

Symphysis,      . 
Menti, 

.       153 
.209 

Pubis, 

474 

Synarthrosis, 

.  152 

Syndesmology, 

.       150 

SynoTial  membranes. 

.       81.82 

Syssarcosis,     . 

.       153 

Systemic  circulation,  . 

.  625 

Swammerdam, 

38 

T. 

Tactile  papillae,  . 

.  133 

Tapetum, 

.       335 

Taenia  hippocampi,     . 

.  417 

Semicircularis, 

.       417 

Tarsal  arteries,    . 

.  776 

Cartilages,  . 

.       356 

Tarsus, 

.  748 

Tartar  glands, 

.       322 

Teeth,. 

.  227 

Bicuspids, 

.       232 

Blood-vessels, 

.  259 

Canine,  or  cuspidati, 

.        230 

Cavity  of  reserve. 

.  251 

Classification  of, 

.       228 

Comparative  anatomy 

of,      .  268 

Description  of. 

.       229 

Difference  between,  an 

d  bone,  247 

Temp,  and  pen 

nanent,  246 

Eruption  of  temporary 
Follicular  stage  of,  . 

,         .  244 

25i 

Functional  relations  of 

;         .  258 

Grand  division  of,    . 

.       228 

Irregularities  of,  . 

.  247 

Molar, 

.       232 

Nerves  of,     . 

.  262 

Of  Mammalia, 

.       270 

Oral,     . 

.  230 

Origin  and  developmei 

It  of,     248 

Papillary  stage  of, 

.  250 

Permanent,  eruption  o 

f,   .       245 

Saccular  stage  of, 

.  250 

Shedding  of,     . 

.       246 

Structure  of,         . 

.  234 

Varieties  of,     . 

.       258 

Temp*]  artery,  and  branchi 

Bs,  429, 432 

Bone,  . 

.        184 

Articulation  of, 

.  189 

Development  of 

;  .     188 

Foramina  of, . 

.  188 

Processes  of, . 

.       188 

Temporal  artery,  structure  of,    •  188 
Fossa,       ....       193 
Temporalis  muscle,  .        .  295 

Temporal  nerve,  .  •  .  320 
Ridge,  .  .  .181 
Temporary  teeth,  .  .  .  244 
Temporo-facial  nerve,  .  .  329 
Tendons,  .        •        .       147, 153 

Tendo-oculi,        ....  326 
Tensor  palati,         .        .        .       308 
Tarsi,  .        .        .351 

Tympani,    .        .        .       369 
Vaginae  femorb,       •        .  758 
Tentorium,      ....       395 
Teres  major,        ....  711 
Minor,  .        .        .       711 

Testes, 649 

Of  the  brain,    ...        413 

Blood-vessels  of,  .        .        •  654 

Function  of,     .        .        .       654 

Lymphatics  of,      .        .        •  654 

Nerves  of,        .        .        .       654 

Thalami  optici,    ....  414 

Theca  vertebrelis,  .        .        •       388 

Third  pair  of  nerves,   .        •        .421 

Ventricle,     .        •        .       416 

Thoracica  acromalis  artery,         .  728 

Thoracic  duct,         .        .        131,  123 

Left,         .        .        .         .595 

Right 596 

Nerves,         ....  737 
Spinal  nerves, .        .        •       €32 

Thorax, 460 

Thymus  gland,        ...       613 

Blood-vessels  of,  .        .        .613 

Function  of,     .        .        .       613 

Lymphatics  of,     •        .        •  613 

Nerves  of,        .        .        .       613 

Structure  of,         ...  613 

Thyro-arytenoideus,        .        •       530 

Arytenoid  ligament,      .        .  528 

Epiglottideus,  .        .        .       531 

Ligaiment,       .        .  528 

Hyoideus,         .        •        .       529 

Hyoid  ligament,   .        .        .  527 

Membrane,    .        .       527 

Thyroid  axis,       ...        .506 

Cartilage,.        .        .       525 

Foramen,  •        .  474 

Gland,  arteries  of,     .       524 

Nerves  of,         .  525 

Tibia 745 

Tibialis  anticus,  ....  762 

Posticus,    .        .        .       766 

Tissue,  adipose,  quantity  of,        .    79 

Cartilaginous,  .        .        156 

Capillary 84 

Cellular,  ...         75 

Continuity  of,  .  .  77 
Division  of,  .  •  77 
Form  of,    .       •       .    76 
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Tissue,  erectile, . 

Glandular, 

Muscular,     . 

Nerrousy 

Osseous, 

Reticular, 

Serous,  form  of,  . 

Vascular, 
Tissues, 

Number  of, 

Origin  of,     . 

Physical  properties  of, 

Vital  properties  of, 
Tonffue, .... 

Blood-vessels  of,  . 

Chorion  of. 

Papillary  membrane  of 

Periglottis  of,  . 

Nerves  of,    . 
Tonsil,    . 

Lobe,    . 
Torcular  Herophili, 
Trabecule  septule. 
Trachea, 

Blood-vessels  of,  . 

Nerves  of. 

Structure  of, 
Trachelo  mastoideus, 
Tract  of  nervous  matter, 
Tractus  opticus, 
Tragicus  muscle,         . 
Tragus,  .... 
Transversalis  abdominis, 

Cervicis,    . 

Colli,    . 

Pedis,    . 

Perineii,  . 
Transverse  colon. 

Compressors,    . 

Facial  artery. 

Fissure  of  liver. 

Ligament  of  atlas. 

Meso>colon, 

Perineal  artery,    . 

Process  of  vertebra. 

Sinuses, 
Transversus  auriculas, 

Perineii  artery,     . 
Trapezium,     . 
Trapezius,  . 
Trapezoides,  . 
Triangles  of  the  neck. 
Triangularis  oris,    . 

Stern  i,     . 
Triangular  ligament. 
Triceps  extensor  cubiti, 
Tricuspid  valve, 
Trifacial  nerve,  . 
Trigemini  nerve,    . 
Trigone  vesical,  . 
Trochanter  major,  . 
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.    63 
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65 
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.  313 

378 
.  378 

378 
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.  405 

184,  398 

.  658 

534 
.  536 
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.  534 

494 
.  110 

491 
.  363 

361 
.  543 

494 

494,  507 

.  768 

679 
.  573 

680 
S27,  432 

578 

.  450 

556,  572 

.  680 

445 
.  398 

363 
.  680 

698 
.  488 

698 
.  484 

224 

.  600 

704,  707 

.  713 

619 
.  422 

422 
.  648 

744 


Trochanter  minor,  .  744 

Trochanters,  ....       166. 
Trochlea  of  humerus,  .        .  694 

Trochlearis  nerve, .  353,  423 

Trochlea, 694 

True  pelvis,         ....  478 

Trunk 443 

Blood-vessels  of,  .  .  683 

Nerves  of,        .        .        .       683 

Tuber-Annulare,         .  .  402 

Cinereum,    .        .        .       413 

Tubercle  of  the  radius,        .        .  695 

Tubercula  quad rige mini,        108,  413 

Tuberculum  Lower!,  .  .  617 

Santorini,    .        .       527 

Tuberosities  of  bones, .  .165 

Humerus,  693 

Isohii, .  .473 

Tuberosity  of  superior  maxillary 

bone,  ....       198 

Tubular  portion  of  the  kidney,    .  640 

Tubuli  seminiferl,   .        .  651 

Tubulus  centralis  modioli,  .        .  373 

Tumor  of  mucous  membrane,        141 

Tunica  albuginia,        .  .  651 

Arachnoidea,  .       398 

Function  of,    .        .  399 

Conjunctiva,  341, 356 

Erythroides,    .        .        .  650 

Propria,      .        .        .       252 

Ruyschiana,    .  .  334 

Vaginalis  testis,  .  650 

Vasculosa,  .  651 

Turbinated  bones,  .  .       190 

Tusks  of  the  elephant,         .        .284 

Tympanic  artery,    .  .       433 

Nerve,  .        .  329 

Plexus,  .        .  376 

Tympanum,         ....  364 

Lining  membrane  of,        .       370 

U. 


Ulna,  . 

Capsular  ligament 
Development  of, 
Structure  of,    . 
Ulnar  artery, 

Nerve,  . 
Umbilical  Fissure, 
Ligament, 
Region, 
Vein, 
Umbilicus,  . 
Unciforme  bone, 
Unguiforme  bones, 
Urachus, 
Urea,  . 
Ureters,   . 
Urethra  female,  . 
Urethra  male, 
Uric  acid,    . 
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Uterine  arteries, 
Uterus, 

Blood-Tessek  of, 
k       Function  of, 

Lymphatics  of, 

Nerves  of,    . 

Structure  of,    . 
Uyea,  . 
Uyula,    . 

V. 

Vagina, 

Structure  of,    . 
Vaginal  ligament, 

Plexus,     . 
Valley  fissure,     . 
Valye  of  Eustachius, 
Thebesius, 
Vieussens, 
Valvula  Conniventes, 
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617 

.  618 

407,  414 

.  566 


Varieties  of  muscular  contraction ,  1 46 


Vasa  brevia, 
Efierentia, 
Inferentia, 
Vasorum, 

Vascular  tissue,  . 

Vasculum  aberrans, 

Vas  deferens. 

Vastus  ezternus, 
Iritemus, 


563 

1^,  591 

120,  591 

93 
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653 

.  653 

759 

.  759 


Vegitations  of  mucous  membrane,  141 

Vein  of  Galen,    .  .397 

Popliteal,         ...       100 

Veins  of  bones,  ....  170 

Of  inferior  extremity,  778 

Of  tbe  neck,  .  507 

Of  superior  extremity,    .       735 

VaWes  of,     .        .  .93 

Velum  ioterpositum^  414,  418 

Palati, 307 

.       397 

.  508 

580 

.  735 

.       581 

.    99 

.       471 

.  532 

417 

.  558 

443 

.  446 

449 

.  443 

.       450 

.  451 
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Vena  Galeni,  . 

Innominata,  . 

Portarum, 

Salvaiella,    . 
VensB  cavsB  bepaticse, 
Venous  circulation. 
Venter  of  the  ilium, 
Ventricle  of  Morgagni, 
Ventricles,  lateral, 
Ventriculus, 
Vertebrae, 

Cervical, 

Dorsal,     . 

False,   . 

Lumbar,   . 

Pehic, 
^      True, 


Vertebra  prominena,    .  .418 

Vertebral  artery,  .  426,505 
Column,  .  •  .  .443 
Sinuses,  .  .  '.  .  388 
Vein, 509 

Vertebrata,  principal  diyislons  of,    48 

Vertebro  sternal  ribs,  .  ^'** 

Vesalius,         .        .        ^ 

Vesical  fascia, 
Triangle, 

Vesica  urinaria, 

Vesico-uterine  ligaments, 

Vesiculse  seminales,    . 

Vessels,  lymphatic, 

Veru  montanum, 

Vibrisse  of  the  nose. 

Vidian  canal. 
Nerve, 

ViUi,    . 

Of  the  intestines. 


463 
36 
675 
648 
643 

655 

121 

.  659 

381 

193 

265,  328*,  376 

.  566 

136 


Villous  coat, 
Vitreous  humor. 
Analysis  of, 
Blood-yessels  of. 
Voluntary  muscles. 


.  561 
345 
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Vomer, 208 

Articulation  of,     .  .  208 

Development  of,               .  208 

Structure  of,  .208 

Vulva, €62 


W. 

Walls  of  abdomen, 
Weasel,  teeth  of,    . 
Wharton's  duct,  . 
White  fibrous  tissue, 
Winslow,     . 
Wirtsungius,  . 
Wistar, 

Wrisberg,  nerves  of. 
Wrist, 


X. 

Xiphoid  cartilage, 

Y. 

Yellow  fibre,  elasticity  of. 
Fibrous  tissue, 
Ligaments,    . 

Z. 

Zygomatic  fossa, 

Process, 
Zygomaticus  major,    . 

Minor, 
Zonula  ciliaris,    . 
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